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the case of 


4 4 4 


and how Mallinckrodt made 3 Ibs. of soap do the work of 4 


A grease manufacturer was searching for a way to increase the profit 
margin on an aluminum grease... without increasing the price. 


He consulted Mallinckrodt about his problem. Our skilled stearate 
experts worked out a new money-saving formula for him. Using a 
blend of 4 parts High Efficiency Stearate D-51 and 1 

part Aluminum Stearate D was best for use with his oil and equipment. 


Results: He could make the same grease with 25% 
less soap...a big saving when measured in dollars and 
cents. The profit margin was automatically increased 
and his competitive position was much stronger. 


Our technical facilities and know-how are at 
your service...to help you cut costs or to help 
you with other stearate problems. 


MAY WE SERVE YOU? 


MALLINCKRODT CHEMICAL WORKS 
Mallinckrodt St., St. Louls 7, Mo. 72 Gold St., New York 8, . Y. 
© CLEVELAND © LOS ANGELES © MONTREAL © © SAN 
Manutacturers of Medicinal, Photagraphic, Analytical and Industrial Fine Chemicats 
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Men able to use 


their Opportunity 


Expanding refinery facilities, growing crude 


reserves, pipelines, terminals, tankers, trucks 


and service stations are things that we in 


The Pure Oil Company are proud of. 


But we are proudest of our people. 


Wherever they work—whatever they do—in all 


the different jobs our company provides—they are 


showing that they are able to use the great 


opportunity given them by America’s need for 


petroleum products, and America’s way of meeting 


the need. 


The Pure Oil Company salutes its loyal family of 


more than 10,000 employees and 15,000 associated 


dealers. 


THE PURE OIL COMPANY 


NOVEMBER, 


1953 


> 
\ 
i 
SUA, 
4 
7 
a 7H pv 
‘3 


l. Prompt, courteous, dependable service, from seven sales offices 
throughout the United States. 


z. Complete technical service—from WITCO’s Technical Service 


Laboratory at Chicago, Ill., where the most modern testing equipment is available 
for evaluation of the properties of greases under all conditions 
encountered in their application. Also the effect of various raw 


materials on the properties of the finished product can be predetermined. 


WITCO CHEMICAL COMPANY 


260 Madison Avenue, New York 16, N. Y. 

los Angeles + Boston + Chicago + Houston 
Cleveland + San Francisco + Akron 

London and Manchester, England 
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We usually think of machines as working for men, and ultimately, of course, they all do. 
But many, many machines exist only to work for other machines. You'll frequently find a 
machine that makes or processes component parts or materials for another machine... or, 

© provides the motive power for another machine ...or, controls another machine. 
machines In the case of the Morehouse Mill, we find a machine that is in the unique position of 
helping all other machines... by participating in the production of the many standard and 
specialized greases needed to keep those other machines operating efficiently and effectively. 


that e ie: Today, greases of many types are being made with better uniformity, greater homogeneity, 
and wigher quality because they are processed, in one or more stages of their production, on 
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As you know, all greases do not require milling ...nor do all greases require deaerating. 
However, a grease frequently will require one and not the other... or it may require both. 
That is why Morehouse Mills are available separately or in combination ‘no plumbing 
required) with Morehouse deaerating equipment. All equipment can be made portable. 


The Morehouse Mill ond Complete technical information on Morehouse Mills and deaerating equipment, the results 
grease decerating equipment on their use in the field, and the services of our field engineers in solving your particular 
illustrated produces up to grease processing problems are available to you without obligation. 
25,000 Ibs. of high 
quality grease per hour. 
Each unit independent, Look for This Pennant 
portable. Note casters on Grease Processing 
and tow attachment. Equipment...it is Your 
Portable and non-portable indication of Leadership 


units of lower capacity 


ore also available. 


Since 1898 * Originators of high-speed stone milling equipment and sole manufacturers of Morehouse Mills. 
1156 San Fernando Rd., Los Angeles 65, Calif. Sales Offices in Principal Cities. (Cable Address “MORESPEED”, L. A.) 


parts a shearing or tearing action to the product processed. ee 
| mill...a mill brought to a high degree of perfection by — 
i plant operation on hundreds of products. As the material << 

r below, the intensity of the shearing forces is determined ee 
= or, the clearance between the stator-rotor surfaces, and the oes 
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e ouse Mill may be used to accomplish reduction of particle fon 
tion of colloidal systems, homogeneization, or dispersion of 
< t\definite upgrading of your product, better customer satis- a 
ee better competitive position, and... better profits. 
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A THANKSGIVING PRAYER 


During November, we observe two Holidays, each of which is 
significant of our democratic way of life. On Armistice Day, we 
commemorate the valiant veterans who gave their all during 
World War I that the democratic way of life might not perish from 
this earth and that war would be no more. 


Since our first Armistice Day, power-greedy people have nulli- 
fied the hope of no more war but we have great cause for Thanks- 
giving that they have, so far, been unable to destroy the demo- 
cratic way of life which has been preserved for us to enjoy. 

In Thanksgiving, therefore, let us dedicate with determination our future for the preser- 
vation of all the blessings we enjoy as a result of the unusual foresight of our Founding 
Fathers, and join in the following prayer by General MacArthur: 


“Build me a son, O Lord, who will be strong enough to know when he is weak, and 
brave enough to face himself when he is afraid; one who will be proud and unbending 
in honest defeat, and humble and gentle in victory. 


“Build me a son whose wishbone will not be where his backbone should be; a son 
who will know Thee—and that to know himself is the foundation stone of all knowledge. 


“Lead him, I pray, not in the path of ease and comfort, but under the stress and spur 
of difficulties and challenge. Here let him learn to stand up in the storm; here let him learn 
compassion for those who fall. 


“Build me a son whose heart will be clear, whose goal will be high; a son who will 
master himself before he seeks to master other men; who will learn to laugh; yet never 
forget how to weep; one who will reach into the future, yet never forget the past. 


“And after all these things are his, add, I pray, enough of a sense of humor, so that he 
may always be serious, yet never take himself ioo seriously. Give him humility, so that 
he may always remember the simplicity of true greatness, the open mind of true wisdom, 
the weakness of true strength. 


“Then, I, his father, will dare to whisper, ‘I have not lived in vain.’ 


May each one of us endeavor to emulate this prayer in our day-to-day living, and there- 
by add our daily bit in preserving this great democratic heritage. 
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Tue 21st Presipent of the National Lubricating Grease Institute, whose 
picture appears on the front cover of this month’s Spokesman, is G. A. 
(Fred) Olsen, whose election was announced at the annual meeting in 
Chicago, October 26-28. 

Mr. Olsen moved from Colorado to California at an early age and, upon 
receiving his discharge from the Army at the close of the first World 
War, entered the employ of Union Oil Company of California, leaving 
it in 1923 to become a co-founder of Sunland Refining Corporation, of 
which he has been the president since 1948. 


-For years, he has maintained a keen interest in this Institute and kindred 
organizations, He is a member of the Lubrication Committee of the 
American Petroleum Institute, a past director of the Independent Re- 
tiners Association of California, a director of the Fresno City and County 
Chamber of Commerce, past president of the Fresno Optimist Club, a 
member of the Society of Automotive Engineers, American Society of 
Lubrication Engineers, American Oil Chemists Society, California State 
Disaster Council's Petroleum Industry—Civil Defense Advisory Commit- 
tee, and other civic and social clubs. 


Fred, as his friends call him, is married, lives in Fresno, Calif., and has 
a daughter, two sons, and five grandchildren. 
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Single Block Wire Drawing Machine 


Photo courtesy Morgan Construction Company 


Lubricants 


for Drawing Metals 


As with most things in our experience, it is of prime 
importance, when considering drawi ing lubricants, to get 
down to fundamentals. The fundamentals are well known 
but, unfortunately, often lost sight of, when we are 
confronted with a drawing lubricant problem. Hence, 
with the full realization that we will be repeating things 
that have been well covered in the past, and available 
in the literature, let us first discuss drawing operations in 
gener ral. Then, we propose to cover some of the funda- 
mental requirements of lubricants for drawing metals. 
And finally, we will give particular emphasis to the ex- 
tremely important role played by the fatty oils and their 
derivatives, as drawi ing lubricants, or as components ot 
such lubricants. 


Number one fundamental to keep in mind, in this 
discussion, is the nature of the thing with which we are 
working. Practically all metals are cry stalline in nature, 
and their surfaces are not perfectly ‘smooth. Even the 
finest finishing operations will leave jagged edges, frag- 
mented crystals, hills and vallevs. These surfaces are 
not chemically clean, and they have coatings of oxides, 
water vapor, and chemical compounds resulting from 
pickling, cleaning, or other processing operations. Num- 


Reprinted by permission of the copyright owner, the Association 
of lron and Steel Engineers, from lron and Steel Engineer, Vol. 
30, No. 6, Page 96. 


By Allen A. Brown 


Reilly-Whiteman-Walton Co. 
Conshohocken, Pennsylvania 


ber one, then, is that we are not dealing with a clean 
smooth surface; it is contaminated, and it is rough. 

‘The second important thing is to remember that unit 
pressures are high. They have to be, as the forces vrtust 
be such as to exceed the yield strength of the met tal, 
whenever we are actually drawing metal, by means of 
forcing or pulling it through a die. These forces are 
exerted over a much, much smaller area than casual ob- 
servation might indicate. Even with very heavily loaded 
surfaces, with all the surface irregularities, hills, and 

valleys Reencnnd probably the entire load is carried by 
no more than two or three per cent of the apparent 
area. The forces have to be high, the unit pressures high, 
very high—that is the second thing to keep in mind. 

These forces, applied to the work piece in drawing, 
result in motion within the metal being formed, and in 
the sliding of the work piece surface across the die. It is 
no longer believed that the friction, resulting from the 
sliding motion of the metal being drawn through the 
die, is the result of the interlocking of the hills and val- 
levs of the metal surfaces in sliding contact; rather, it 
is felt that this friction is the result of intermolecular 
attraction between portions of the two surfaces, in close 
proximity. These forces are very large, and result in 
welding of limited areas of the two surfaces. The third 
thing to keep in mind, then, is that welding of the high 
spots is occurring, and it is the forces involved in mak- 
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ing and breaking these welds that account for the large 
portion of surface frictional resistance in drawing op- 
erations. 

As these welds are made and broken, “sticking” and 
“slipping” occurs, but so rapidly, in most cases, that it 
cannot be observed. Even with “well lubricated” draw- 
ing operations, this w elding probably occurs to a greater 
extent than is realized; if lubrication fails, the tiny welds 
increase in size until they are large enough to be seen by 
the naked eve. We then say that * ‘scratching” has oc- 
curred. 

The prime purpose of a drawing lubricant, therefore, 
is simply to prevent this welding of the surface high 
points during sliding contact. There are many other 
auniliary requirements, for a good drawi ing lubricant, 
but this is its basic purpose. Once this purpose is ac- 
complished, it is then possible to turn to the matter or 
the internal friction of the lubricant itself. 

The frictional resistance, which can be affected by a 
choice of drawing lubricants, is that due to welding and 
also that due to the resistance to stress deformation of 
the lubricant itself. If we include, in this discussion of 
drawing lubricants, the wide variety of metallic coat- 
ings, fillers, pigments, reactive materials, as well as the 
unctuous substances (which usually come to mind 
when we think of a “lubricant”’), it will be realized that 
the internal friction of the lubricant can be excessive. 
However, the cold working of metals of high yield 
strength usually requires a degree of weld prevention 
which cannot be obtained from unctuous lubricants 
alone. 

Nor is it always desirable to reduce the surface fric- 
tion to a minimum, in a drawing operation. The im- 
proper flow of metal, as in a deep drawing operation 
where wrinkling occurs, can often be correc ted by using 
a drawing compound having a higher internal friction. 


It may be easier to think of the basic weld preven- 
tion function, as that of separation, and of the internal 
lubricant friction as the degree of slip. Metallic coatings, 
fillers, pigments, and the like, provide a lot of separa- 
tion and very little slip. Fluid oils, on the other hand, 
do not have comparable separating ability, but do have 


very low internal friction. In most drawing compounds, 
an attempt is made to combine adequate separating ability 
with an opumum amount of slip for the gee ang ap- 
plication. This does not mean, necessarily, that it is 
always possible to combine these properties in a single 
compound, it may be better to apply the separating phase 
as a coating, firmly bonded to the work piece, and 
follow this with the application of the slip producing 
phase. 

The terms “fluid film lubrication” and “boundary 
lubrication” are often used in describing lubricants, and 
it might be well to differentiate between these before 
proceeding further. In most bearing lubrication, the 
unit pressures are relatively low, and non- -polar, non- 
reactive lubricants, such as mineral oils, will maintain 
a relatively thick lubricant film. The pressures are not 
high enough to squeeze the metal surface together, and 
no welding takes place. Very low frictional ‘coefficients 
(in the order of 0.005) are observed. If proper attention 
is paid to bearing design, clearances, oil application, and 
the like, wear of the bearings is virtually absent. Fluid 
film lubrication conditions do not prevail in cold work- 
ing operations, and fluid film lubricants have little or 
no value as metal working lubricants. 


Boundary lubrication is the term that is used to de- 
scribe the conditions which exist when it is not pos- 
sible to obtain fluid film lubrication; that is, when unit 
pressures are high, as in a drawing operation. Frictional 
coefficients are high (0.02-0.10) and the hydrodynamic 
laws used for fluid lubricants no longer apply. ‘Lubri- 
cants of a far different type than those used in fluid 
lubrication must be considered. 


Since weld prevention, or the separation of the work 
piece from the tool is the basic requirement, we should 
first consider the various means now used to accom- 
plish this end. Coatings of ductile metals, such as lead, 
copper, tin, and zinc, probably provide the maximum 
in separating ability; unfortunately, they also entail 
the greatest expense and handling difficulties. The 
growing use of phosphate coatings (primarily zinc phos- 
phate) may be attributed to the somewhat greater ease 
of application combined with excellent separating ability. 


Six Draft Morgan-Connor Continuous Wire Drawing Machine 
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Sulphide and oxalate coatings are employed on metals 
which will not “take” a phosphate coating. Borax, lime, 
and rust (sull coating) are in everyday use, as is well 
known. With all of these coatings, it Is necessary to use 
a separately applied slip producing phase, and the surface 
friction is relatively high because of the necessity of de- 
forming the coating. 


When no coating is applied intentionally, there sull 
exists on the work piece surface a film of oxide and 
water vapor. Without this film, the forming of “bare” 
metal, by use of conventional drawing lubricants, would 
be a far different problem, and it is unfortunate that 
more attention has not been paid to this aspe-t of the 
problem. When a drawing lubricant is applied to such a 
“bare” metal surface, without a separately applied coat- 
ing, weld prevention is accomplished by both the sur- 
face contaminants and the drawing compound itself. 
There are many, many applications” where a separately 
applied coating ts the best answer to a difficult lubrication 
problem; at the same time, there are applications where 
the expense of a separately applied coating could be 
saved if more attention would be paid to surface prepara- 
tion of the work to be processed. 

Drawing lubricants which are used the slip pro- 
ducing phase over coatings do not differ greatly from 
those which are directly applied to “bare” metal. When 
no coating is present, it is often necessary to build in- 
creased separation into the drawing compound, by the 
use of pigments or reactive elements; except for noting 
this, no further distinction will be made. 


The vast number of drawing compounds available to 
industry, in addition to a large number of mixtures 
made by operating personnel, ‘indicates that there are 
considerations other than those already mentioned. In- 
deed, these secondary requirements usually dictate the 
choice of a particular lubricant for the application. Weld 
prevention and lubricant’ friction having been estab- 


lished to the point of obtaining scratch free work, with 


satist; actory tool life and a minimum number of passes 
(when multiple drafting is required), the major second- 
ary considerations are: application, sti ibility, corrosion, 


removal, economy, and both phy siological and psycho- 
logical effect on — 


The method of application is often dictated by the 
type of work. For instance, it is not practical to swab a 
drawing compound on the inside surface of a tube, and 
ipphcation must be by immersion, or by circulation at 
the draw bench. In the case of forming an automobile 
fender, the compound is “spotted” in ‘order to secure 
satisfactory flow of the metal. Compounds which will 
work with one method of application may fail if ap- 
plied by another. In general, the longer the time in- 
terval between application of the compound and the 
drawing operation, the better will be the results ob- 
tained. When the compound is expected to give maxi- 
mum separation, and is applied from an emulsion or 
water dispersion, forced drying of the water from the 
compound may make the ditference between success 


and failure. Concentration of water dispersible com- 
pounds is very important, and it is not unusual to find 
that leaner dispersions will work better than more 
costly, richer mixes. 


Stability of the compound usually is a problem only 
with those products intended for use as emulsions. The 
emulsion may be too unstable for a particular opera- 
tion; or it may be too stable. If it is unstable, very un- 
even application results, with large quantities of lubri- 
cant being applied to certain areas or certain pieces, 
coupled with little or no lubricant: or other areas or 
pieces. Lubricants which are too stable, where the lubri- 
cant is hard to take out of the water used the diluent, 
usually provide insufficient lubrication, With a given 
compound, the stability. is affected by water hardness, 
temperature of application, aging of the emulsion, and 
contamination—usually from acid residues of prior op- 
erations. Lubricants which contain fillers or pigments 
must be agitated constantly in order to prevent sedimen- 
tation of the pigment, unless they are used so concen- 
trated as to prevent sedimentation of the pigment by 
high viscosity of the compound. 


Corrosion of work, or equipment, can be caused by 
improper selection of drawi ing compounds, This can be 
extremely severe with some ‘compounds if annealing ts 
done without prior cleaning. Reactive elements, such as 
sulphur and chlorine, on one form or another, are excel- 
lent weld preventives, and are used in a great many 
compounds intended for difficult work. Highly alkaline 
products may be just the thing for some jobs, but not 
fora galvanized surface. 

The removal of a metal working lubricant can cause 
all kinds of trouble, or it may be accomplished with 

case. The very products and procedures which may give 
the best separation of the work piece from the tool are 
the ones which may offer the greatest resistance to 
cleaning. Compounds containing fillers and pigments 
are bad offenders, as these are pressed into the metal, 
‘n some cases they can be removed only by abrasion. 

True economy involves a great many considerations 
other than the price per pound of a given product. 

While high cost of a lubricant is no guarantee of an 
optimum ‘balance of desired characteristics for an oper- 
acon, it is obvious, likewise, that the lubricant pennies 
can be held so close to the eve as to prevent seeing the 
production dollars. 


Of all the phy siological and psychological complaints 
received by plant management pertaining to drawing 
compounds, two stand out. Industrial dermatitis can be 
caused by some ty pes of lubricants, or by contaminated 
lubricants, and requires close attention by both suppliers 
and users. Bad odors may not be detrimental to health, 
but certainly do not make for pleasant working condi- 
tions. Products made from high quality raw materials, and 
which contain proper preser\ atives and germicides, are 
the best answers to these problems. 


To comply with all of these requirements, plus a few 
more not discussed, usually involves a fairly complex 
job on the part of the compound manufacturer. There 
is very little stanc lardization of metal processing lubri- 
cants, as it usually is the lubricant which is tailored for 
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CENWAX G (hydrogenated castor oil) 


CENWAX G is a glyceride chemically, although 
physically it resembles a wax. It is a hard, high melt- 
ing point solid, available in finely beaded form, with 
practically no taste or odor. Typical applications are 
in lithium, barium or sodium greases; hot-melt paper 
coatings; extender for higher priced waxes in polishes. 
These CENWAX G specifications should suggest oth- 
er uses: 


Frm. (as Acid) 2.0 max. 
Saponificaticn Number 

Iodine Value (WIJS) 

Melting Point ( C) 

Hydroxyl Value 

Acetyl Value 


je ‘textile 


protective coatings 

cosmetics 

° 

candles 

¢ leather dressings, etc. 


CENTURY HYDREX 360 (hydrogenated tallow glyceride) 


This hardened tallow product is available in beads 
and its good color, high titre and low iodine value par- 
ticularly suit it for use in certain textile finishes and 
lubricating greases. 


SPECIFICATIONS 


Iodine Value (WIJS) 

Free Fatty Acid 

Acid Number 

Saponification Value 

Color 51%” Lovibond Column(Max.)15 Yellow-2 Red 


W.C. HARDESTY CO., Inc. 


Century Stearic Acid Products, Inc. 


41 EAST 42ND STREET, NEW YORK 17, N. Y. 


PLANT: 
IN CANADA: W. C. HARDESTY CO. OF CANADA LTD., 
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Figure 1—Table gives chemical characteristics and fatty acid composition for the more important natural oils and fats as well as chemi- 
cal data for waxes. 


an application, rather than the reverse. It is obvious 


that much can be gained, under these circumstances, 
by a most thorough, on the spot study of requirements 
by adequately trained representatives ‘of lubricant sup- 
pliers, 

Attempts have been made to segregate drawing lubri- 
cants into various categories; pigmented (those which 
contain solid fillers, such as mica, chalk, clay, graphite, 
talc, and the like) and non-pigmented; reactive (such 
as sulphur or chlorine containing materials) and non- 
reactive; oil-soluble and water soluble; soaps and waxes 

and so on. Other classifications have to do with appli- 
cation—such as “dry film lubricant” or “dip tank com- 
the intended use—such as “tube 
compound” or “cold extrusion lubricant.” 
are useful, and those containing some reference to com- 
position do provide the user with a little information in 
a field where unreasonable composition secrecy has re- 
sulted in misinformation. However, sharp distinctions 
cannot be made, as a great number of the useful prod- 
ucts fall into several categories. 


pound,” or drawing 


These terms 


There is one thing that is common to practically all 
good metal processing lubricants—they contain prod- 
ucts derived from the natural fats, by simple refinement 
or by more involved processing. An understanding of 
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the nature of these fatty products will indicate the rea- 
sons that they are so useful as boundary lubricants. 
While this has been a discussion of drawing lubricants, 
much can be applied to other metal working operations 
(rolling, for instance), and this is particularly true of 
the part played by fatty lubricants. 

Fats can be obtained, in various amounts, from nearly 
all growing plants, their fruits and seeds, and from 
animal and fish life. The carbohydrate material produced 
in plant life from carbonic acid and water, with the as- 
sistance of an ever present natural catalyst and sunshine, 
is converted into fatty matter. The composition of trese 
fats varies considerably, and Figure 1 lists the characteris- 
tics of the more common and useful fats. 

Chemically, the fats are mixed esters of saturated and 
unsaturated fatty acids. Across the top of Figure 1 will 
be found the names of the fatty acids, and opposite 
each natural fat is given the approximate percentage 
if these fatty acids which occur, in chemical combina- 
tion with glycerine or other high molecular weight alco- 
hols, in the particular fat. Some variations from these 
approximate compositions will result from different cli- 
matic and feeding conditions. 
are found the structural formulas for 
Those which are most familiar, 


On Figure 2 
several fatty acids. 
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SATURATED ACIDS : EXAMPLE- STEARIC ACID, 
COOH 


H 


MONO-UNSATURATED ACIDS 
Ci 


OLEIC ACID, 


H 
POLY-UNSATURATED ACIDS LINOLEIC ACID, 
17Hs,COOH 


HHH H HHHHHHHAO 


HYDROXY-ACIDS RICINOLEIC ACID, 
Ci7Ha2(OH) COOH 


HeCeCeCe CeCe CeCe 
HHHHHHOH HHHHHHHO 


Siti’ 2—Chart illustrates how molecules are built up for nent 
fatty acids. 


stearic acid and oleic acid, are present in one form or 
another, in most good metal processing lubricants. ‘These 
fatty acids consist of long hydrocarbon chains which 
terminate in a carboxyl group, or the “business” end of 
the molecule. The unsaturated fatty acids are missing one 
or more hydrogens. 

If a saturated fatty acid is desired, this can be made 
from the unsaturated acid by hydrogenation, as shown 
on Figure 3. More interesting, from the standpoint: of 
lubrication, is what can be done with these unsaturated 
fatty acids when they are oxidized and poly merized, as 
shown at the bottom of the plate. Using these fatty acids 
and their esters as building block, giant molecules can be 
made, their importance in boundary lubrication will be 
explained later. 

It was said that the fats occur naturally as mixed 
esters. In some applications, a high degree of purity is 
desired. On the top of Figure 4 is shown the result of 
reesterification—in this case, the combination of oleic 
acid with glycerine to form glycerol tri-oleate. Other 
alcohols may be used to obtain different esters of de- 
sired characteristics. In the presence of water, the proc- 
ess is reversed, and the fatty acid obtained from the 
ester by hydrolysis. At the bottom of Figure 4 is found 
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the result of reacting the fatty ester with a strong alkali 
to form soap. 

All of these things have a bearing on the functioning 
of the fatty lubricant. Of utmost importance is the fact, 
first proven by the classic research of Langmuir, that 
the fatty acids orient themselves with the carboxyl 
group (the active end of the molecule) at the surface. 
This results in the formation, on the tool and work 
piece, of a film of fatty acid molecules which stand up 
from the surface, much like the pile of a carpet. The 
bond between the active end of the fatty acid mole- 
cule and the metal is a very tenacious one, the long 
hydrocarbon chain sticking up from the surface is the 
separator that reduces the tendency towards welding, 
hence the longer this chain, the better. These layers of 
fatty acid anlenales build up, on the surface, to a con- 
siderable thickness—several hundred molecules thick. 
While there is a tenacious bond to the metal, which 
gives a good separation, the long hydrocarbon chains 
lack attraction tor each or>er, and this results in low 
lubricant friction, or a high degree of slip. 

This mechanism is affected by temperature, time, 
concentration, surface condition, contaminants, and it 
is important that these application details be controlled 
if optimum results are to be obtained. 

The fatty esters, which may be present along with 
the fatty acids, have a polar nature, and behave in a 


HYDROGENATION 
Hydrogen reacts with liquid unsaturated fats at high temperatures 
in the presence of a nickel catalyst to form solid saturated fats. 
The hydrogen eliminates unsaturation by combining with the car- 
bon atoms at the double bond. 


HHA 
wut 
H H 
OXIDATION 
Unsaturated oils may be oxidized and polymerized by blowing 
with air at elevated temperatures, or by the natural drying of 


these oils in thin films. The examples represent some of the many 
complex changes which may occur at points of unsaturation. 

H H H H H H 

---- 


H B 


Peroxide 


----C?Ce ( 

HHH 
Polymerization of two molecules Modified polymer by loss of 
by joining at Peroxide groups unstable oxygen 


Figure 3—Unsaturated fatty acids can be made saturated by 
hydrogenation or changed throwgh oxidation. 
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ESTERIFICATION 


Phree molecules of fatty acid combine at high temperatures with 
one of glycerine to form a fatry oil (glycerine ester) and water. 
The water must be removed as formed in order for this reaction 
to proceed, 


H:OCHs 


Oleic Acid Fatty Oil 


Glycerine 


HYDROLYSIS 


\ molecule of fatty oil may slowly decompose (hydrolyse) in the 
presence of water to form fatty acids and glycerine. 


CizHs (CO:0CH: HOCH: 


H:OH COOH HOCH 


Fatty Oil Water Oleic Acid 


Glycerine 


SAPONIFICATION 


Fatty oils react (saponify) with caustic alkalies to yield soap and 
glycerine. 


00: HO:Na CizHssCOONa HOCH2 


HO:Na HOCH 


Fatty Oil Soda Soap Glycerine 


Figure 4—Changes in the molecule through esterification, hydro- 
lysis, or saponification are illustrated in this diagram. 


somewhat similar manner. In addition to this, the esters 
liberate fatty acids, serving as a reservoir to replace 
the acids consumed. Polymerization of the fat results in 
large molecules, with increased separating ability, and 
the higher ianernel friction of these polymers provides 
less slip i in those applications where this is desirable. Re- 
moval of the fatty lubricant may be accomplished with 
ease, as the fats are soluble in degreasing solvents or 
saponify and emulsify readily in alkali cleaning baths. 

When processed and applied properly, alone or in 
combination with other agents, a great deal can be done 
with fatty lubricants. For the past four years we have 
been supplying the steel industry with a perfectly satis- 
factory replacement for imported natural palm oil, made 
from domestic fats, uniform in its characteristics, and at 
a considerable s saving in aver age cost. It is now possible 
to dip bare high carbon steel wire or rod in a fatty 
drawing lubricant, dry it, and draw it through six dies 
on a continuous bench at top speed, (about 1200 fpm). 
This is done without any soap or other lubricant ap- 
plied at each individual ‘die; wire quality and die life 
are at least as good as with the more conventional prac- 
tice, and the lubricant cost is much less. The dry soap 
dust in the wire mill is eliminated. These are but two 
ex camples of improvements which can be made by co- 
oper ration with practical application of the fundamentals 
we have discussed. 
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Discussion 


Presented by 


Roserr C. Wittiants, Director of Research, the Ironsides 
Co., Columbus, Ohio 

A. Brown, Reilly-Whiteman-W alton Co., Consho- 
hocken, Pennsylvania 
L. H. Bastian, Senior Engineer, Shell Oil Co., New 
York, New York 

Watrer A. Sacer, 
Homer, New York 


General Manger, R..H. Miller Co., 


Harry N. Davis, R. H. Miller Co., Homer, New York 
D. F. Wuirreneap, General Lubricating Engineer, Cruci- 
ble Steel Co. of America, Pittsbureh, Pennsylvania 
H. Marrix, District Sales Manager, F. F. 
»., Philadelphia, Pennsylvania 


Houghton 


James McFraix, Manager Metal Working Department, 
F. Houghton Co., Philadelphia, Penns\ Ivania 


Robert C. Williams: Some years ago we found that 
you are not always working with w hat you think you 
are working W ith. You may have oxide films, and some- 
times you cannot do much about those. In order to 
evaluate a lubricant, you may use a piece of metal which 
may have been sitting around in the mill for a while 
and it becomes contaminated from materials carried in 
the atmosphere, dust, fumes, various sorts of materials. 
You are not working with the metal. It became very 
apparent to us when we were running some friction ex- 
periments on wire drawing lubricants. We soon found 
that we had to chemically clean the wire before we per- 
formed any experiments, ‘because the results were erratic, 
so we chemically cleaned them insofar as atmospheric 
contamination is concerned, and I found out a little more 
than we had before we started doing that. 

Another point which I had hoped Mr. Brown might 
dwell upon a little more, is the use of wax lubricants, or 
waxy films. They are coming to the fore more and more. 
Possibly we started on that “before we should have. We 
had trouble getting hearings and trials in the earlier 
days and found that wax, as Mr. Brown points out, is 
affected in its performance very much according to the 
temperature with which it is used. 

It was very enlightening to us that, if we-used a wax 
ata temperature above its melting point, that we gained 
very little over using an oil of a ‘comparable Viscosity at 
the temperature at which we used the wax. But, if we 
always had the drawing operation started initially at a 
temperature where your wax was a solid, we got an 
effect which we likened to skating on ice. The wax 
suddenly melted at the point of contact and friction 
was reduced very, very substantially. As a matter 
of fact, we did not believe what we were getting for a 
while. 
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| CHEMICAL PROGRESS ..at GENERAL MILLS 


Fatty Acids Aid Grease Manufacture *:<::::* General Mills 
Aliphats Boost Yield +:::::s* Many Types Available 


GREASE MANUFACTURING can be ex- 
pensive because of improperly balanced fat compositions. 
The variety of modern grease types makes it important 
that the composition of the fat be precisely suited to the 
manufacturer’s needs. 

Fortunately, diversified fatty acids have made obsolete 
the old dilemma of good and bad fat properties for any 
one use. Today, by the use of modern technology, we are 
able to produce special mixtures tailor-made for your 
specific needs. 

This achieve- 
ment makes fatty 
acids an important 
fat source for 
grease making. 
Fatty acids contain 
less inert impurities 
than whole fats 
and therefore give 
a higher yield of 
grease. Fatty acids 
also react much 
more quickly than 
whole fats, enabl- 
ing lower produc- 
tion costs. 

General Mills recognizes that traditional fatty acid 
specifications, alone, are not adequate to predict exactly 
how the product will perform. So extra steps and pre- 
cautions are taken to insure more uniform fatty acid 
compositions. 

The myristic and palmitic content is precisely con- 
trolled by improved processing methods. Linoleic and 
stearic acids content is controlled mainly through careful 
tallow selection. In this way, the composition of fatty 
acids is adjusted to provide for specific grease-making 
requirements and for greater manufacturing efficiency. 

If you would like samples or technical information on 
General Mills Aliphats, just mail the coupon below. 


General Mills Chemical Plant at 
Kankakee, Illinois 


GENERAL MILLS ALIPHATS (fatty acids) 
can increase your grease yields and reduce your operating 
time and expenses. 

Aliphat 26-B, for instance, 
is a superior grade of fraction- 
ally distilled tallow fatty acid, 
produced by removing the my- 
ristic acid from tallow fatty 
acids. Being made from tallow, 
Aliphat 26-B makes lubricating 
greases with high oxygen sta- 
bility because of low concen- 
tration of poly-unsaturated 
acids. 

Almost instantaneous and 
complete saponification of Ali- 
phat 26-B offers you an attrac- 
tive opportunity to reduce 
operating and equipment costs. 


Test Separation ef Fatty 
Acids with a Podbielniak 
Column 


Aliphat 26-B is well adapted for lime greases, and is es- 
pecially desirable for soda-base greases. For instance, it 
will give you a noticeably higher yield of soda-base grease 
because of its high stearic acid content and freedom from 
myristic acid. 

In addition to Aliphat 26-B, General Mills has a va- 
riety of specialized fatty acids in which the grease manu- 
facturer, especially, will be interested. If you wish samples 
or technical data, please mail the coupon below. 


ON THE WALL of the General Mills re- 
search laboratories hangs a framed motto: ‘Progress 
Thru Research.’ We like to think this motto explains 
much of the success of General Mills as a vigorous and 
expanding manufacturer of foods, feeds, household ap- 
pliances, and chemical products for industry. 

General Mills has developed and improved a wide 
variety of industrial fatty acids. These General Mills 
Aliphats have a record of successful performance in many 
industries—rubber, mining, paper, lubricants, waxes and 
polishes, protective coatings, cosmetics, soaps, insecti- 
cides,detergents, 
and others. 

If you do not 
have technical in- 
formation on the 
fatty acids avail- 
able from Gen- 
eral Mills, just 
mail the coupon 
below. There is 
an ALIPHAT 


ific General Mills Pilot Plant for Fatty Acids 


Experimentation 


CHEMICAL DIVISION 


KANKAKEE, ILLINOIS 


Please send me samples and technical information 
on General Mills Aliphats. 


NAME 


FIRM__. 


ADDRESS 


CITY 
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| would like to ask Mr. Brown if he has found any- 
thing similar to that. 


Allen A. Brown: On mineral waxes I could under- 
stand very definitely that the material in the solid con- 
dition would offer a lot over the materials in the liquid 
condition. But our experience has been on fatty waxes 
that the heat of any operation has a tendency to dis- 
sociate the ester, to break away, or split away some of 
its fatty acid from the ester, and give the formation of 
metallic soaps, which have proven in our experience to 
give better lubrication than solid mineral waxes. 


FE. L. H. Bastian: In general, the fundamentals refet- 
red to are certainly applicable as discussed. However, 
it would be interesting to have Mr. Brown’s views on 
the value of cooling as a primary function of the draw- 
ing lubricant. 


WwW hile certainly we must agree that boundary lubri- 
cation is more important than fluid or hy drodynamic 
lubrication in metal drawing, it may be worthwhile 
here to mention the effects of viscosity in tube drawing 
applications. These have been noted practically by many 
shop men and experimenters alike. Mr. Brown's com- 
ments on this point would be appreciated. 


He mentions the adverse effects of alkaline lubricants 
on zine coated or galvanized work. The same comment 
should probably be extended to apply also to drawing 
of aluminum. 


With regard to the classification of drawing lubricants 
as discussed by Mr. Brown, I would like to make a point 
here about those lubricants that ordinarily are considered 
boundary lubricants employed in drawing applications, 
breaking them down somewhat along this pattern. First 
of all, considering the polar compounds, as he pointed 
out, they have their effect by absorption on the metal 
surface and essentially function by a continual shearing 
through the asperite peaks on the roughness of the sur- 
faces. The fatty acids, the fatty oils are typical of these 
purely polar compounds. 


The second group of drawing lubricants which you 
might consider as another group or entity for classifi- 
cation purposes, would be the so- called “polishing 
agents.” These polishing agents act over and above the 
simple effects of the polar compounds by chemical ac- 
tion on the metal surface. Typical of polishing agents 
would be tricresyl phosphate, ‘for ex ample, where a mild 
chemical action occurs to prevent excessive w elding or 
tearing or rupture of the metal surface. 


In the third group of drawi ing lubricants that might 
be classified as such, we consider the true extreme pres- 
sure lubricants, and there I have in mind the ty pes of 
lubricants which act through rather drastic chemical 
action on the metal surface to form, for ex ample, sul- 
phide-chloride films in the case of sulphur-chloride com- 
pounds. 


These three classifications do not necessarily all in- 
clude the use of fatty oils, and, while the employment 
of fatty compounds, natural fats, and fatty acids in 
drawing lubricants is quite common, | believe it is fair 
to suggest that there may be other formulations which 
are as ‘effective, or more effective, under certain condi- 
tions of drawing. 
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Figure 5—Curve shows that friction varies as a function of 
pressure, velocity, and viscosity. 


I have several illustrations which more or less con- 
firm some of the points Mr. Brown made on the subject 
of boundary lubrication. 


Figure 5 shows the effects of friction as a function of 
pressure, velocity, and viscosity in the regions of bound- 
iry and hydrodynamic lubrication. The ratio here, ZN 
P, is a ratio indicating the effects of, first of all, viscosity 
represented by Z, which is absolute viscosity, and N 
representing the speed of motion of the two surfaces in 
contact, which in the case of drawing, may be the die 
surface, or metal surface, and which is ordinarily repre- 
sented in feet, and P representing the pressure between 
the two contacting surfaces in psi. The coefficient of 
friction. is equal to this ratio times a constant to ad- 
just for the units involved. The point that | think is of 
interest here in connection with Mr. Brown’s discussion 
of modern lubricants is that in this range of hydro- 
dynamic lubrication, the ratio holds. In other words, as 
viscosity increases, as speed increases, the coefficient 
of friction increases. As the pressure increases, the co- 
efficient of friction decreases. Various experimenters 
have shown, there is a range, indicated by some as the 
quasi- hydrodynamic range of lubrication, wherein there 
is a transition in the usual relationships that occur in 
hydrodynamic lubrication. Some investigators indicate 
a condition of boundary lubrication where velocity be- 
comes zero. In the work of investigators like Larsen 
and Vesper, by laboratory means the effect of metal 
pickup is indicated reflecting a condition of welding, 
where instantaneous w elding” and breaking of welds, as 
mentioned by Mr. Brown, occurs. The frictional coeffi- 
cient remains constant during boundary lubrication for 
the reason the only condition that applies is a condi- 
tion of the surface. As Mr. Brown pointed out, the con- 
dition of the surface is a very important indication of 
the degree of drawing lubrication. 

Figure 6 is intended to indicate the results of some 
work with which some of you may be familiar, the use 
of the four ball tvpe machine, wherein the coefficient 
of friction under various conditions of lubrication are 
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COEFFICIENT OF FRICTION 
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Figure 6—Friction is shown to be a function of the velocity in 
the four-ball top test. 


given. Under given conditions of loading and with de- 
creasing velocity of the spinning top, the coefficient of 
friction with various lubrication media changes as in- 
dicated by this chart. With a simple mineral oil such as 
refined white oil, the friction coefficient increases as the 
velocity decreases and goes up into the ranges as you 
see here. With the addition of even a small concentra- 
tion of fatty acid, one per cent oleic acid, with decreas- 
ing velocity, the friction coefficient remains constant 
going down to zero velocity, indicating the boundary 
lubrication eTects of the fatty acid. And with 100 per 
cent oleic acid, a typical fatty acid, the same phenom- 
enon is observed. 

Figure 7 indicates the condition of wear which’ occurs 
between two metal surfaces below the point of seizure, 
and shows a polishing action of one metal on another, 
but without actual seizure or tearing of the metal sur- 
face. This sort of condition would occur in drawing with 
the use of such lubricants as the polishing agents, for 
example. 

Figure 8 shows the effect of metal pickup of soft metal 
on a harder metal surface and would be representative, 
for example, of the drawing of aluminum with steel die 
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Figure 7—Photomicropgraph shows wear scar on lower ball 
below the point of seizure in a two-hour test at a 15-kg load. 


surfaces. It shows, in this case, the pickup of aluminum 
on the top steel ball of a four ball apparatus, the top 
ball being harder than the lower three balls, rotated 
under certain conditions of speed, and lubricated with 
various lubricants as captioned on the figure. The use 
of a natural wax, such as ceresin wax, plus a small 
amount of fatty acid, shows considerable improvement 
in minimizing the pickup. 


B. Ceresin wax + 5% Oleic Acid 


Cc. Palm Oil D. Lard Oil 


Figure &—Metal pick-up studies. Photomicregraphs of wear 
tracks are shown for steel vs. aluminum on upper balls of 
four-ball wear top. 
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The use of two commonly known and rather typic al 
fatty oils which have pronounced boundary lubrication 
value, palin oil and lard oil, show even more diminished 
pickup of the soft metal on the hard metal surface. 


Walter A. Smigel and Harry N. Davis: We would like 
to take the liberty to compliment Mr. Brown on_ his 
paper in which he has very ably expounded upon the 
theories and fundamentals of metal dr: awing lubricants. 
We were very interested in Mr. Brown's references to 
the lubricant coating applied to wire by dipping and 


drying, thereby elimin: iting die box lubricants. 


\ couple of years ago, Mr. Verner and | presented a 
paper “Metal Drawing Lubricants for Wire, Tubing 
and Sheet Metal Steel,” 1951 Proceedings AISE, p 244 
in Which we stated that we had obtained very excellent 
drawing results using lubricant coatings. For example, 
low carbon rod was drawn as many as 12 holes. How- 
ever, we felt that the process had limitations because 
of the usual mill variations. We nevertheless said at 
that time that we felt that this method warranted fur- 
ther research. 

At the present time, we think we are considerably less 
enthusiastic made trials a 
number of times during a period of 20-some years. We 
think one reason for our feeling is that the process is not 
flexible. It would take a number of dip tanks to satisfy 
all the requirements for various wire finishes demanded 
by the wire trade. 

Secondly, if the coating is destroyed during drawing 
for any other than the efficiency of coating 
itself, and for reasons such as poor steel, irregular rods, 
worn dies, or the other many conditions that we find in 
everyday wire mill operation, if the coating is destroyed, 
it cannot be re-established as is usually the 


about this process having 


reason, 


case with 
die box lubricants. We may be wrong, but we do not 
think that this type of process will substantially dis- 
place the regular die box lubricants for continuous ‘draw- 
ing. 

Allen A, Brown: 1 would like to give some of the data 
that we have procured over the past six months on the 
product to which IT am making reference. The material 
that we have processed is not a matter of five coils or 
ten coils or anything of that nature. The volume of 
material that has been processed in this manner is con- 
siderable. Many tons have been processed this w ay. 

Mr. Smigel made reference to success on low carbon 
wire. Now, | take that to mean that he encountered his 
difficulty on high carbon wire. For the benefit of you 
who are not familiar with this particular product, all 
the work that we have done to date has been on high 
carbon wire and rod. A typical reduction for 1060 steel, 
would be a rod size of 0.106, finish size 0.040, a speed of 
1,200 fpm in six draws. One reassuring feature of the 
lubrication job being done is that there is an accumula- 
tion of lubricant in the mouth of each die providing 
lubricant for each reduction. 

Continuing further on Mr. 
garding increased tank requirements for the use of this 


Smigel’s comments re- 


particular operation, the use of this particular product 
entails the use of absolutely no additional equipment. 
Practically all wire mills have a borax tank. This par- 
ticular product is used in conjunction with the borax 
tank. 
Walter 
ticular lubricant you could, for instance, produce weld- 
ing wire? Can you produce extra-clean, extra-bright 


1. Smigel: | was wondering if with this par- 


wire? 

Allen A. Brown: The wire is no brighter than wire 
aormally drawn through soap powder. 

Walter A, Smigel: Can you produce nail wire, cold- 
heading wire? My reason for asking is to point out that 
some types of wire such as rope wire can be made with 
one tank, but many different compositions and many 
tanks would be needed to produce the various types of 
finishes for wire. 

Allen A. Brown: People who have tried this material 
feel the finish is comparable to the finish they are get- 
ting from borax coated wire. In many Operations peo- 
ple are resorting to a borax dip. They are getting away 
from the lime as much as possible except in Operations 
where the customer insists on a lime coated wire, but in 
applications where borax was previously used, this par- 
ticular product has replaced it and has also replaced 
the use of lime on that particular coated wire. 


Walter A. Smigel: Wire produced with a borax finish 
has some limitations, for instance, its use is question- 
able on some grades of spring wire. I did not want to 
give the impression from my previous comments that 
this particular process does not work; either high or 
low carbon wire being easier to draw down with lubri- 
cant coatings than rod. How ever, wire mills have many 
variables and at times have their ups and downs. There- 
fore, we do not believe lubricant-coatings will become 
the universal method for drawing rod and wire. 

D. E. Whitehead: The reactive type of lubricant ts 
particularly interesting to many of us engaged in re- 
ducing and drawing alloy steel ‘products since optimum 
performance is adamant. Looking toward our texts on 
modern gear lubrication, we tind a wide variety of cer- 
tain re-active type lubricants applicable to metal draw- 
ing Operations, and the full text has certainly not been 
explored at this time. 

We find with interest that certain types of reactive 
lubricants that have been indicated for successtul high 
load gear lubrication show value as metal drawing lubri- 
cants, vet these same species would be frowned upon as 
definitely non- applicable for the reduction of strip or 
sheet t alloy rolling. 

There are also those reactive types of lubricants that 
we tind applicable to sheet and strip alloy reduction 
and to metal drawing operations which would be. re- 
garded outside of any consideration as gear lubricants, 
vet these lubricants are all typed within the scope cate- 
gory of reactive type lubricants. These facts or contra- 
dictions all lend fascination to any exploration of the 
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Emery’s 112 Years of Experience go into the manufacture of 


I2-HYDROXYSTEARIC ACID 
HYDROGENATED CASTOR OIL TOO!! 


When you order raw materials for Lithium-base 

greases or any grease, take advantage of Emery’s See us at BOOTH No. 718 
first-hand”’ knowledge of fatty acids, of their - ite 

behavior in use, their composition, all factors 24th Exposition of 

that can have an effect on your end product. CHEMICAL INDUSTRIES 


Often Emery Research has the answer...or is 

prepared to get it. COMMERCIAL MUSEUM 
Going one important step further, Emery 

tests, checks and rechecks quality of every Philadelphia, 

Emery Fatty Acid before it ever reaches your Nov. 30 to Dec. 5, 1953 

plant. That’s why you get uniform performance, ; 

consistent quality every time you specify an 

Emery Fatty Acid. 


WRITE TODAY for descriptive booklet on 
Hyfac 2142 Hydrogenated Castor Oil 
and Hyfac 442 12-Hydroxystearie Acid. 


Fatty Acids & Derivatives emery industries, tac. 
Plastolein Plasticizers j 


Dept. E-11, Carew Tower, Cincinnati 2, Ohio d 
Twitchell Oils, Emulsifiers 


Gentlemen: J 

Please send us your new bulletin on Hyfac 2142 Hydrogen- 
ated Castor Oil and Hyfac 442 12-Hydroxystearic Acid. 
Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 
Name 


Title 


EXPORT: 5035 RCA Bidg., Representatives: 
New York 20, N.Y. Schibley & Ossmann, Inc. 


a 33 Public Square 
Branch Offices: Cleveland 13, Ohio 


3002 Woolworth Bidg., New York 7, N. Y. 

401.N. Broad St., Philadelphia 8, Pa. 2673 Guoin 

187 Perry St., Lowell, Mass. Detroit 7, Mich. 

221 N. LaSalle St., Chicago 1, Ill. Warehouse stocks also in St. Louis, 
420 Market St., San Francisco 11, Calif. Buffalo, Baltimore and Los Angeles 
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known field of reactive lubricants for possible new ap- 
plication of existing lubricants or the development of 
new lubricants for alloy wire drawing. 

Ihe increasing use of diamond dies for alloy steel wire 
drawing brings to our attention new requirements in 
lubricants for the successful drawing of allovs also to 
effect reasonable economies in diamond die life. It ap- 
pears that the reactive type lubricant is definitely indi- 
cated for this work, but leaves us concerned about the 
theoretical logic from the standpoint of a fitting selec- 
tion of a reactive lubricant when applied to prevent 
\ elding between an alloy steel wire and a diamond die. 

( ‘ertainly the field of application of the reactive type 
lubricants to alloy steel reduction by rolling and draw- 
ing Is In its infancy and like most infants is attracting 
attention and developing demands. 

I recently received a communication from one of our 
new wire mills reporting on the reactive type lubricants 
suggested for test. Very tine reductions were reported, 


but we were also asked if we had a customer that might 
require a couple of coils of alloy wire having a brilliant 
olive green cast. 

H. E. Martin and James McElgin: In a general dis- 
cussion of this nature, it is not always possible to cover 
the detailed characteristics of the many boundary lu- 
bricants. Mr. Brown has covered, in terms of coefficients 
of friction, the differences between simple lubrication as 
supplied by continuous oil films and the boundary lubri- 

cation which applies 1 in the working of metals. 


L iquid lubrication can exists up to a pressure of about 
4,500 psi between adjacent metal surfaces. Boundary 
lubrication occurs between unit pressures of 4,500 and 
450,000 psi. The average deep drawing operation in- 
volves pressures up to 10,000 psi. If there is any appre- 
ciable ironing of the metal, the pressures may be as high 
as 100,000 psi. Wire drawing, tube reducing, and cold 
extrusion of steel produce pressures in the range of 150,- 
000 and 450,000 psi. 

The various factors involved in a draw ing Operation 
are so complex that it is often impractical to select a 
drawing lubricant without an on-the-job analysis of the 
particular requirements by personnel with an expert 
knowledge of metal shaping operations and the formu- 
lation of lubricants applied to drawi ing practices. 


Mr. Brown has discussed the dev clopment of a svyn- 
thetic substitute for palm oil in cold reduction mills. 
‘There are many other new concepts in the lubricants 
used in the boundary lubrication involved in the cold 
forming and shaping of metals. 

Among the new dev clopments is the use of new ex- 
treme pressure agents and combinations. These have 
permitted in many operations the use of light-bodied 
vils or emulsions in place of the heavily pigmented 
products previously employed. Where a pigmented 
material is required, new colloidal pigments are being 
utilized. These pigments are about 5 microns in partic le 
size in comparison to a size of 200 microns in the finest 
grade of whiting. These finer pigments cause less die 
wear. They produce better finishes with less possibility 
of scratching. They remain suspended indefinitely 
water mixtures and can be cleaned from the work ; 
readily as a soluble oil. 
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On extremely heavy drawing operations where pig- 
mented compounds or surface reactive extreme pres- 
sure agents cannot be used, such as on work which is 

be vitreous enameled, polar type lubricants are be- 
ing employed. 

Lubricants having polar activity have made possible 
extremely heavy operations such as the drawing of one- 
piece steel bathtubs and sinks without intermediate 
anneals or the use of pigments or extreme pressure agents. 
Polar lubricants consist of molecules having two parts, 
one charged negatively at the end of a long chain and 
the other end with a positive charge similar to the 
positive and negative ends of a small magnet. These lu- 
bricants are effective because these molecules are at- 
tracted and held in position on the metal surface by 
their electrical charges. The initial layer of molecules is 
attached so strongly to the metal surface that high 
shearing stresses are required to displace it. Other layers 
of molecules are built up by electrical attractions on 
the surface of the first layer. Under the most severe 
drawing conditions, all but the initial layer is likely to 
be displaced. However, in most cases the initial layer 
of molecules is sufficient to provide adequate lubrication 
and to prevent welding. 


The trend in many high production drawing opera- 
tions is to the so-called “dry film” lubricants. In. this 
practice, the blanks or sheet stock are immersed for a 
short period in a heated dilute water solution of the 
drawing compound. They are then withdrawn and al- 
lowed to dry by means of the residual heat remaining in 
the metal. In some cases a short baking cycle is used to 
exaporate the mo scure remaining on the surface. After 
the evaporation of the moisture, a dry film of the lubri- 
cant, about 0.001 inch in thickness, is left on the metal 
surface. In some cases the film is composed of a mixture 
of crystalline alkalies such as borax and trisodium phos- 
phate. 

With another type of compound, the residual film is 
composed of an alkali mixture bound to the metal sur- 
face in a matrix of regenerated cellulose. ‘The complex 
mixture of alkalies used produces a deposition of crvs- 
talline particles of a controlled size and increased adhe- 
sion to the metal surface. Mixtures of alkalies and high 
titre soaps employ ed in wire drawing practice are also 
being used in dry film drawing lubricants. 

Another new type of dry film lubricant is composed 
of a mixture of regenerated cellulose and high melting 
point waxes possessing exceptional lubricating proper- 
ties. The dry film which is produced on the work is very 
tough and adherent. Parts can be stored for indefinite 
periods before and after drawing without any danger ot 
rusting or deterioration of the ‘drawing qualities of the 
coating. This film consists of a matrix or sponge of re- 
venerated cellulose tightly bound to the metal surface. 
This cellulose acts as a solid lubricant which will with- 
stand the high pressure produced by successive reduc- 
tions. This sponge or matrix is filled with high melting 
point waxes which are forced to the surface by the die 
pressure. This supplies any required additional lubrica- 
tion. 


The matrix of cellulose prevents the lubricating wax 
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from being stripped away by the die pressure. A modi- 
fication of this particular type of dry film drawing 
lubricant contains a percentage of colloidal pigment. 
This combination is highly efficient on applications where 
the ironing action is severe as in the cold drawing of bar 
stock. 

Mr. Brown has discussed the importance of the easy 
cleanability of the drawing lubricant from the work. 
In the field of palm oil substitutes in the cold reduction 
of steel sheet. coordinated research recently completed 


indicates the possibility of a satisfactory cold rolling 
lubricant or palm oil substitute which can be cleaned 
frem the sheet stock by cold cleaning practices. This 
cold cleaning practice, to be used in the present con- 
tinuous cleaning lines, does not involve the use of solvents. 

The use of cold water solution eliminates the neces- 
sity of the steam or any other heating in the present 
cleaning lines. The savings in the cost of heating the 
cleaning solution will approach one cent per gallon per 
day of the solution capacity of the system. 


CAUTION: 


NLGI Annual Meeting 


Why different? 
—because it’s in San Francisco in 1954! October 25-27 


if you thought we had a record-smashing crowd 
this year, just watch the 1954 registrations. 


Get your hotel reservation in now to the 


Mark Hopkins Hotel 
Knob Hill 
San Francisco, California 


Oo 


Phone 
SUperior 1-8383 


2271 SCRANTON ROAD 
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LUBRICATING EQUIPMENT an i4 


ARO 
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3RICATION LUBRICATION VORCATION 


| 


Headquarters for Quality in a// lubricating 

equipment. Complete ARO lines in cabinet 

models, overhead reels, drum-cover type lubri- 

cators, hand gun sets, grease fittings, acces- 

sories and other equipment. See your ARO 

Jobber. 

The Aro Equipment Corp., Bryan, Ohio 
Offices in All Principal Cities 

In Canada—Aro Equipment of Canada, Ltd., Toronto, Ont. 


A Complete Line of Quality Oils and Greases 


* 


GULF CIL CORPORATION — GULF REFINING COMPANY 


DIVISION SALES OFFICES REFINERIES 
Boston — New York — Philadelphia New York, N. Y. — Philadelphia, Pa. 
Atlanta — New Orleans — Houston Pittsburgh, Pa. — Toledo, O. — Cincinnati, O. 
Toledo Port Arthur, Tex. — Fort Worth, Tex. 


Sweetwater, Tex. 
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in aluminum greases you get... 


BETTER YIELD 


HICHER CEL STABILITY 


CREATER RESISTANCE 


TO BREAKDOWN 


wih CYANAMID GELLING AGENTS 


Tests by ASTM Penetrometer and SOD Viscosi- 
meter at Cyanamid’s Stamford Laboratories prove 
conclusively that CYANAMID Gelling Agents for 
aluminum greases give better yield, higher gel 
stability and greater resistance to mechanical 
breakdown. 

Source of this three-way improvement: a unique 
CYANAMID process which replaces a_ small 


Available in Three Grades 


Cyanamid Aluminum Stearate G-100— Gives maximum 
gelling ...developed for continuous grease-making 
equipment. 


Cyanamid Aluminum Stearate G-200—Higher gelling 
properties in hydrocarbon oils than a conventional di- 
stearate...gives smooth gel of moderate consistency. 
Cyanamid Aluminum Stearate G-300— Gives high yield 
and excellent stability in a variety of oils... for use in 
conventional grease-making equipment. 


Write for booklet: 
CYANAMID ALUMINUM STEARATES FOR LUBRICATING GREASES 


amount of the stearic acid with dimer acid (dimer- 
ized linoleic acid), giving CYANAMID Gelling 
Agents a gel stability far greater than that of 
aluminum stearate itself. 

Test CYANAMID Gelling Agents under your 
own plant conditions. Discover for yourself how 
they offer a new and economical means to finer 
aluminum greases. 


AMERICAN Ganamid COMPANY 


REFINERY CHEMICALS DEPARTMENT 


30 ROCKEFELLER PLAZA + NEW YORK 20,N. Y. 
In Canada: North American Cyanamid Limited, Toronto and Montreal 
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Patents and Developments 


Fibrous Lubricating Grease 

The preparation of fibrous calcium and or lithium 
soap base greases by use of non- -conjugated unsaturated 
acids and a special processing technique, is described in 
U. S. patent 2,646,401 issued to Standard Oil Develop- 
ment Company. The greases are made in the conventional 
manner and then cooled with constant agitation from 
their melting point to their transition temperatures. After 
the latter has been reached, the greases are further cooled 
by either panning or continuous grease cooling methods. 

These greases are prepared by incorporating 5-50°. of 
the metal soap of unsaturated acids in lubricating oil. 
The fatty acids prefer rably of 75 iodine value or above 
and a quarter of the miner ral oil are heated to about 150°F. 
The metal hydroxide is added and the temperature of the 
resulting mixture is raised to 220°F., at which point an- 
other quarter of oil charge is added to allow the soap 
concentrate to be stirred more easily, and the batch is 
held at 220°-240° F. until dehy dration is completed. 
Thereafter the remainder of the oil is added at 300°F. 
and the temperature is raised slightly above the melting 
point of the soap until the bate h is a homogeneous fluid 
with no curds showing. 

If the lithium or lithium-calcium, or lithium-strontium 
soap greases are cooled from their melting points (usually 
380°-400°F. for Li grease, or 320°-330°F. for Li-Ca 
grease) to their transition temperatures (about 340 F. 
for Li and about 280°-300° for Li-Ca) with constant agi- 
tation, preferably a severe milling action, and then cooled 

» handling temperatures in a ‘normal manner without 
union there results a considerable increase in fibrous 
structure. 

Cottonseed fatty acid soaps are specified in the ex- 
amples given. 

Greases Gelled with Inorganic Agents 

Improving water resistance of greases gelled with silica 
and similar materials has been the subject of a number of 
patents discussed previously in this column. A recent 
patent (2,647,872) issued to Shell Development Com- 
pany, proposes the use of certain hydrophobic surface 
active hydroxyl- containing organic compounds together 
with certain succinic or succinamic acids, anhydrides, 
esters or amides for such purpose. 

The succinic or succinamic acids useful in the present 
compositions are those bearing alkyl and alkenyl sub- 
stituents, preferably having 10-24 carbon atoms. They 

can be prepared according | to the process set forth in the 
Fichwald patent 2,055, 456, 

The alkyl or alkenyl dicarboxylic acid or anhydride 

can be reacted with an amine to obtain a condensation 
product suitable as an additive for the greases. Examples 
of such amines include ethylene diamine, diamino octane, 
phenylene diamine, etc. 

The aliphatic hydroxy compound to be used includes 
hydroxy fatty acids, polvhy dric alcohols, esters of glycols 
or glycerols, etc., such as 12-hydroxy stearic acid, octane 
diol, 1,10 decane diol, monobuty] ether of tetraethy lene 
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glycol, dodecy! mercaptan (which can be substituted for 
hydroxy compounds), and the like. The amount of 
hy droxy compound varies within about 20-50°. of the 
“ eight of the gel, or about 1-5°. on the weight of the 
grease. The amount of the condensation product used is 
about the same. 

One example specifies a mineral lubricating oil milled 
with 5°. by weight of a silica alcogel. During the milling, 
2.4°. of the trigly ceride of 12-hy droxy stearic acid and 
the same amount of octadeceny] succinic acid are added. 
A grease stable to boiling water is obtained which lasted 
52 hours in the Shell Roll Tester before failure. 


Consistency-Maintaining Greases 

A method claimed to produce improved greases cap- 
able of maintaining their consistency under variable con- 
ditions, resist bleeding, and possess good mechanical and 
dimensional stability is described in U. S. Patent 2,648,634 
issued to Shell Development Company. 

Broadly, the process resides in forming a solution of a 
gelling agent in a lubricant liquid, rapidly cooling the 
solution, “reheating the resulting mixture to about the 
solution temperature, and then cooling the mixture while 
subjecting it to shearing action. 

Specifically, it involves saponif ving a fatty acid gly- 

ceride or a fatty acid in admixture with a suitable liquid 
lubricant, with an alkaline-ac ting saponifvi ing agent, such 
as lithium hydroxide, to form a soap concentrate, such 
as one containing about 30 by Ww eight of soap, heating 
the resulting admixture to or slightly above solution 
temperature “of the soap in the lubricant, rapidly quench- 
ing the resulting solution with additional liquid lubri- 
cant, as required to produce a grease structure, reheat- 
ing the quenched material to slightly below solution tem- 
pel rature, and thereafter cooling the reheated material, 
while subjecting it to shearing, to about 30°C. below the 
solution temperature. 

To provide a better understanding of the principles 
underlying the requirement for specific processing tem- 
peratures, such as the solution temperature, it is advan- 
tageous to compare these temperatures with changes in 
the gelling agent-liquid lubricant system indicated by 
differential thermal analysis. The changes which take 
place in going from a solid- liquid mixture (gel) at room 
temper ature to a homogeneous substantially complete 
solution at solution temperature are much more complex 
than the familiar solvent-solute systems. Several changes 
at different temperatures are involved and processing 
techniques must be coordinated with them. 

\ differential thermal analysis of a lithium 12-hydro- 
xystearate-mineral oil sy stem is shown in Figure Il 
which depicts the occurrence of phase changes (mani- 
fested by changes in temperature-time relationships of 
the s sample) at “temperatures which correlate well with 
the mechanical behavior of the grease when heat is added, 
or improved. Significant temperatures are found at about 
196°C. and about 165°C. An examination of the phe- 
nomenon of “solution” of lithium 12-hy droxystearate 
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soap in a mineral lubricating oil shows that the action ts 
more complex than merely ‘incre rasing solubility with in- 
creasing temperature. For ex ample, even at 0.1 by 
weight soap concentration the solution temperature ts 
still about 196°C. A suitable and likely explanation of the 
broad transition temperature range (165 to 196 Is 
that the transition temperature range can be hkened to a 
type of depolymerization where the polymer exists by 
virtue of hy drogen bonds. These normally do not have 
the sharp transitions found with well-defined crystalline 
materials. Thus a considerable portion of - heat input 
between 165 C. and 196°C. is absorbed 1 “loosening” 
the structure of the solid soap particles aia at higher tem- 
peratures a true solution is formed. Using this interpreta- 
tion as a working model a fairly adequate explan: ition of 
the processing requirements and subsequent mechanical 
properties of the grease can be presented. Fi igure | gives 
a temperature profile of the grease- making process cov- 
cred by the patent. 

It has been found that the solution temperature of a 
gelling agent in a liquid lubricant carrier is influenced by 
the viscosity and or the molecular w eight of the carrier 
used, Accordingly, if lighter or heavier ‘molecular w eight 
carriers, such as mineral oils, are used, processing tem- 
peratures should be adjusted accordingly. For example, it 
has been found that the solution temperature of lithtum 
12-hydroxystearate in mineral oils of varying viscosity 
increases with increasing viscosity, although no differ- 
ences were observed when oils of vary ing degrees of 
refinement were used. The data in Vable 1 show the 
change solution temperature of lithium 12-hyvdro- 
stearate with change in VISCOSITY of a mineral Jubricat- 
ing oil. The mineral oils used were solvent extracted, 
acid treated, mineral oil distillates, although a similar 
situation holds when unextracted raw lube distillates are 
used. 


TABLE 


Viscosity in Centistokes at 100°F, Solution Temp., 
19] 
194 
196 


199 


As indicated hereinbefore, of the various processing 
factors in the formation of a superior ¢ vrease, the initial 
formation of the gelling agent fibers ts probably the most 
important. The degree ‘of supersaturation and the number 
of crystal nuclei present ina ‘solution are controlling fac- 
tors on the size distribution of the solute particles (gelling 
agent) Ww hich are precipitated. Sudden low ering ‘of the 
solution to create a high degree of supersaturation and as- 
suring ample cry stallization sites (crystal nuclet) so that 
the solid phase ¢ can precipitate at many points, enhances 
the produc tion of many small crystals or fibers. The ef- 
fect of this size distribution and its relationship to specific 
conditions under which it is achieved on several grease 
properties Is set forth hereimafter. 

The specific crystallization conditions used to effect 
precipitation of the gelling agent from its solution in 
the liquid lubricant carrier can be related to the result- 
ing consistency oF penetration by an expression involving 
(1) the temperature to W hich the gelling agent solution 
was heated, which temperature controls the number of 
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FIG I 


available crystal nuclei remaining in the solution and 
(2) the temperature to which the solution was quenched 
as by rapid cooling or by quenching with additional lu- 
bricant carrier, which temperature determines the amount 
of supersaturation existing at the moment of crystalliza- 
tion. Thus, specifically, considering the temper rature 
limits of 196° and 165°C. (as determined by thermal 
analysis) which represent the solution temperature and 
the temperature at which a lithium 12-hydroxystearate 
soap-mineral oil system is “frozen, respectively, the 
excess of the sum of the temperatures to which the mix- 
ture is heated for solution and then quenched over the 
sum of the temperatures represented by 196° and 165°C., 
is termed the amount of ‘ ‘superheating” and has been 
correlated with initial consistency (after 300° strokes 
ASTM) in Figure Ill, for various lithium 12-hydro- 
xystearate-mineral oil greases. As shown by Figure Il, 
those samples of a lithium 12-hy droxystearate grease 
which were heated to a temperature (solution tempera- 
ture) just sufficient to dissolve all of the lithium soap but 
not to destroy the crystal nuclei therein (which oe 
would happen if the solution temperature was substan- 


(Continued on page 29) 
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Associate and 
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CONTAINER AND CLOSURE 
MANUFACTURERS 


Bennett Industries, Inc. 


Peotone, Illinois 
Representative S. A. Bennett 


Central Can Company 
2415 West 19th Street 
Chicago 8, Illinois 
Representative Henry Frazin 


Continental Can Company, Inc. 
629 First National Bank Building 
Omaha, Nebraska 
Representative T. A. Graham 


Geuder, Paeschke & Frey Company 
324 North Fifteenth Street 
Milwaukee 1, Wisconsin 
Representative Neil Savee 


inland Steel Container Company 
6532 South Menard Avenue 
Chicago 38, Illinois 
Representative John H. Sitrome 
Jones & Laughlin Steel Corporation 
Container Division 
405 Lexington Avenue 
New York 17, New York 
Representative Jerry Lyons 


National Steel Container Corp. 
6700 South LeClaire Avenue 
Chicago 38, Illinois 
Representative Henry Rudy 


The Ohio Corrugating Company 
917 Roanoke Ave. S. E. 
Warren, Ohio 
Representative Lawrence F. McKay 


Rheem Manufacturing Company 
570 Lexington Avenue 
New York 22, New York 
Representative-F. J. Blume 


Rieke Metal Products Corporation 


Auburn, Indiana 
Representative- Ralph S. Pearson 


Trilla Cooperage, Inc. 
2524 Blue Island Avenue 
Chicago 8, Illinois 
Representative Lester Trilla 


United States Steel Products 
Division, United States Steel Company 
30 Rockefeller Plaza 


New York 20, New York 
Representative -Wm. I. Hanrahan 


Vulcan Stamping & Mfg. Co. 
P. O. Box 367 
Bellwood, Illinois 
Representative B. Scharbach 


MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF LUBRI- 
CATING GREASES 


Aro Equipment Corporation 
Bryan, Ohio 
Representative—R. W. Morrison 


Balcrank, Inc. 
Disney near Marburg 
Cincinnati 9, Ohio 
Representative— Richard P. Field 
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Gray Company, Inc. 

60 Northeast 11th Avenue 

Minneapolis 13, Minnesota 

Representative —-B. A. Beaver 
Lincoln Engineering Company 

5701 Natural Bridge Avenue 

St. Louis 20, Missouri 

Representative. G. A. Hubbard 
Stewart-Warner Corporation 

Alemite Division 

1826 Diversey Parkway 

Chicago 14, Illinois 

Representative _D. C. Peterson 
United States Air Compressor Co. 

5300 Harvard Avenue 

Cleveland 5, Ohio 

Representative C. A. Bening 


MARKETING ORGANIZATIONS 


California Texas Oil Company, Ltd. 
551 Fifth Avenue 
New York 17, New York 
Representative Hal U. Fisher 
Canadian Petrofina Limited 
1015 Beaver Hall Hili 
Montreal, Quebec, Canada 
Representative -M. E. Wight 


REFINERS 


Farmers Union Central Exch., Inc. 

P. O. Box G 

St. Paul 1, Minnesota 

Representative H. F. Wagner 
Mid-Continent Petroleum Corp. 

Mid-Continent Building 

P. O. Box 381 

Tulsa, Oklahoma 

Representative _J. W. Basore 
Valvoline Oil Company 

Division of Ashland Oil and Refining Co. 

Box G 

Freedom, Pennsylvania 

Representative D. A. Smith 
SUPPLIERS OF EQUIPMENT FOR 
MANUFACTURING LUBRICATING 

GREASES 

Blaw-Knox Company 

Buflovak Equipment Division 

1543 Fillmore Avenue 

Buffalo 11, New York 

Representative’ Edward V. Hegg 
Chemicolloid Laboratories, Inc. 

30 Church Street 

New York 7, New York 

Representative David F. O'Keefe 
The Girdler Company 

A Division of National Cylinder Gas Co. 

Box 987 

Louisville 1, Kentucky 

Representative J. E. Slaughter, Jr. 
Morehouse Industries 

707 Henry Grady Building 

Atlanta 3, Georgia 

Representative—George E. Missbach 
The C. W. Nofsinger Company 

906 Grand Avenue 

Kansas City 6, Missouri 

Representative C. W. Nofsinger 
Stratford Engineering Corporation 

1414 Dierks Building 

Kansas City 6. Missouri 

Representative]. W. Sylvester 


SUPPLIERS OF MATERIALS FOR 
MANUFACTURING LUBRICAT- 
ING GREASES 


American Cyanamid Company 
30 Rockefeller Plaza 
New York 20, New York 
Representative-_R. B. Wainright 


Archer-Daniels-Midland Company 
Chemical Products Division 
2191 West 110th Street 
Cleveland 2, Ohio 
Representative Frank C. Haas 


Armour & Co., Chemical Division 
1355 West 3lst St. 
Chicago 9, Illinois 
Representative-H. F. Whitler 


Attapulgus Minerals 
& Chemicals Corporation 
210 West Washington Square 
Philadelphia 5, Pennsylvania 
Representative _R. H. Hubbell, Jr. 


The Baker Castor Oil Company 
120 Broadway 
New York 5, New York 
Representative H. Fritts 


Darling & Company 
4201 South Ashland Avenue 
Chicago 9, Illinois 
Representative. G. W. Trainor 


E. I. du Pont de Nemours & Co. 
Wilmington, Delaware 
Representative John R. Sabina 


Emery Industries, Inc. 
4300 Carew Tower 
Cincinnati 8, Ohio 
Representative—R. F. Brown 


Enjay Company, Inc. 
15 West Slst Street 
New York 19, New York 
Representative—Sidney W. Fay 


Foote Mineral Company 
18 West Chelten Avenue 
Philadelphia 44, Pennsylvania 
Representative James Fentress 


General Mills, Inc. 
Chemical Division 
400 Second Avenue South 
Minneapolis 1, Minnesota 
Representative Abner C. Hopkins, Jr. 


A. Gross and Company 
295 Madison Avenue 
New York 17, New York 
Representative Eugene W. Adams 


W. C. Hardesty Company, Inc. 
P. C. Drawer 110 
Dover, Ohio 
Representative G. McLeod 


Harshaw Chemical Company 
1945 East 97th Street 
Cleveland 6, Ohio 
Representative W. J. Straka 


Leffingwell Chemical Company 
P. O. Box 191 
Whittier, California 
Representative E. Murphy 
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h (: I’ \ Supporting Your Organization These Suppliers to this Industry 
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BEM Ti picture story shown below demon- 
strates why multi-purpose Bentone* 


greases have proved superior to conven- 
tional greases in high temperature service. 


A grease compounded with Bentone 34, a 
non-soap gelling agent, 
was heated between two ordinary soap 
base greases. While the gel structure of 


the two soap greases broke down as the 
WON temperature increased, the thermal sta- 
bility of the Bentone grease can be seen 


at even 500° 


Although the temperature at which Ben- 
RA ELT tone greases will ignite is set by the fire 
point of the oil (as in the case of conven- 
tional greases), Bentone 34 greases, when 
properly compounded will not melt, even 


while burning. 


Write today for your free copy of 

the new Benfone 34 brochure, filled 
with complete information about the many ad- 
vantages of this non-0ap gelling agent. 


TRADE MARKS REGISTERED 


U. S. PATENT OFFICE Bo 


NATIONAL LEAD COMPANY © BAROID SALES DIVISION ed inal Bentone 34 grease, center, between 


tw i q 
SAPS Weusten 1, Texas © conventional soap base greases 


The gel structure of conventional 
greases is breaking down. 


j 
~ 


tially exceeded), and thereupon quenched (as by rapid 
cooling or the addition of coil oil), had appreciably 
lower penetration values, as measured by ASTM. Test 
Procedure 1D217-48 titled “Cone Penetration of Grease.” 
In general, it has been found that those greases manu- 
factured according to the invention with only a minor 
amount of superheat, preferably not over 10°C., have 
very satisfactory penetration values. 


To demonstrate this effect further, a lithium-12-hy- 
droxystearate grease sample was heated to well above 
solution temperature (204°C. for about 10 minutes) to 
destroy the crystal nuclei, the grease was then seeded 
with about 0.035°. of its w eight of a preformed grease 
of suitably sized fibers to provide new crystallization 
sites and rapidly cooled to about 175°C. The resulting 
grease had a penetration value of 288 instead of an ex- 
pected 310 or greater. 

It has also been observed that after precipitation of the 
gelling agent by quenching a solution of the gelling agent 
ina liquid lubricant carrier, extended heating fora period 
of about ', to 1 hour at temperatures somewhat below 
the solution temperature, such as about 5° to 20°C. be- 
low said solution temperature, for example at a tempera- 
ture of from about 180° to about 190°C. for a lithium 12- 
hydroxystearate mineral oil grease, leads to progressive 
softening of the finished grease. It is considered that dur- 
ing this heating period chance cross links in the gelling 
agent's “fiber bundles” become consolidated so that in 
the subsequent stirring operation there is more breakage 
of the preferred long fibers. 


The control of bleeding grease by regulation of the 
gelling agent fiber size therein is considered in this in- 


vention to be a problem involving filtration of the 
liquid lubricant carrier therein from the mass of gelling 


agent fibers. Formerly, it was considered that bleeding 
was the result of syneresis or the resultant “forcing 
out” of the lubricant-carrier liquid phase (¢.g., miner ral 
lubricating oil) due to the shrinkage of the gelling agent 
solid phase. Accordingly, in the present view the en- 
tangled gelling agent fibers (e.g., soap) act like a filter 
mat from which oil separates under the influence of 
gravity so that where a liquid “head” of carrier exists 
there is a tendency for the liquid carrier to collect at 
the low point. This separation (flow) is resisted by (1) 
the capillary attraction of the gelling agent fibers for 
the liquid carrier and (2) by the rigidity ‘or gel strength 
of the grease mass supporting the static “head” of liquid 
carrier. 


Accordingly, in view of the above hypotheses, bleed- 
ing should ‘be less for a system comprising the liquid 
lubricant carrier held by relatively fine fibers. Since it 
is possible to prepare a grease under conditions, accord- 
ing to the invention, conductive to the formation of 
finer fibers, it is, therefore, possible to thereby directly 
control bleeding. 


A series of experiments were performed wherein 
samples of 6°. by weight lithium 12-hydroxystearate 
grease in mineral oil were produced under varying con- 
ditions and the bleeding propensities of these samples 
were determined. 

The bleeding test found most satisfactory is one based 
on static bleeding in a half-pound tin of grease and per- 
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EFFECT OF CRYSTALLIZATION TEMPERATURES 
OW INITIAL CONSISTENCY 


6 % LITHIUM 1Z2-HYDROXYSTE ARATE SOAP IN MINERAL OIL 


8 


ASTM PENETRATION (AFTER 300 STROKES) 


4 8 12 16 20 28 
GREASE SUPERHWEAT, DEGREES CENTIGRADE 
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formed in the following manner. A vertical groove was 
cut to the bottom of the grease sample with a spatula 
(7. in. wide) and the sample stored at room temperature, 
After two weeks and again after six weeks, the free 
oil was decanted and measured, allowing a one-hour 
drain period. The groove was used primarily to decrease 
the testing time. The data obtained are graphically il- 
lustrated in Figure IV and they reveal that when cry- 
stallization temperatures, as indicated by a greater 
amount of “superheat,” are such that as a result relativ ely 
coarse soap fibers are formed there is an increased ten- 
dency towards bleeding. In general, the maximum tem- 
perature of the gelling agent solution should be limited 
to a few degrees, prefer rably not over 5°C ., above the so- 
lution temperature in order to obtain greases having low 
bleeding losses. Also the temperature of the gelling agent 
solution should be lowered (quenched) sufficiently and 
quickly to provide a high degree of supersaturation and 
thereby assure the growth of only small crystals, It is 
preferred that the temperature after quenching should be 
between about 15°C. to about 50°C., preferably about 
30°C., below the solution temperature but may be greater 
or lesser according to the materials used and results de- 
sired. 

It is pointed out that a high temperature, i.e., a tem- 
perature appreciably greater than the solution tempera- 
ture, is to be avoided because of the resulting destruction 
of crystal sites (crystal nuclei) thereby. Futhermore, 


EFFECT OF CRYSTALLIZATION TEMPERATURES 
ON STATIC BLEEDING 


GZLITHIUM 12-HYDROXYSTEARATE SOAP IN MINERAL O1L 


w 


° 
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heating for an extended period of time at a temperature 
only slightly (2-10 C.) above solution temperature is to 
be avoided because crystal nuclei (molecular aggre- 
gates) are destroyed thereby. Thus a lithium soap grease 
prepared by hok ling a concentrate thereof in mineral 
oil ata temperature above solution temperature, for ex- 
unple, 10 minutes at 200°C. (solution temperature 196 C.) 
before quenching by adding thereto adc litional mineral 
oil, gave a consider ably higher rate of bleeding than did 
a similar sample which was quenched immediately after 
reaching 200°C... 


was the same for both samples. 


although the degree of ° ‘superheating” 


The critical relationship between crystallization tem- 
perature and crystal size of the gelling agent can be 
minimized by quenc hing a more dilute solution of the 
yelling agent. \ccordingly, instead of quenching a 30 
by weight concentrate of gelling agent with the re- 
mainder of the liquid carrier to produce a6. grease, a 
suitable alternative procedure would be to quench a rela- 
tively low “concentrate,” say about 7). by weight gell- 
ing agent (which would contain about 84°. of the total 
liquid lubricant carrier in the finished grease) with the 
additional liquid lubricant. carrier required to give a 
6. grease. The additional liquid carrier should be at an 
appropriately relatively lower temperature, about -10°C. 
in order to obtain rapid quenching and the proper quench 
temperature. Thus 6°, by weight lithium 12-hydroxy- 
stearate mineral oil grease made in the ge manner to 
give a temperature after quenching of 179°C. from a 
solution at a temperature of 200°C, C. super- 
heat) would be expected, according to Figure IV, to 
have a bleeding value of at least 0.5 gm. Actually a bleed- 
ing value of only 0.05 gm. was obtained. In addition, 


it is pointed out that a grease produced by quenching 


a dilute solution requires less vigorous stirring to form 
a smooth grease because aggregation of the precipitated 
crystal fibers is inhibited. It is, of course, realized that 
instead of preparing a soap concentrate, it is possible 
to prepare a grease containing all the components thereof 
in the desired proportions, thereby eliminating the 
necessity of adding additional carrier. The heated grease 
may then be quenched as by rapid cooling in a heat 
exchanger and further treated in accordance with the 
invention. 


In summary, to produce a superior substantially non- 
bleeding grease, excellent results are obtained when a 
gelling agent (soap) and liquid carrier (mineral oil) are 
heated to, or slightly, about 1° to 35°C. . preferably about 
te 2G. above solution temperature, maintained at 
that temperature for only a relatively short time (1-10 
minutes), so that although the melt appears to be sub- 
stantially uniform and homogeneous there remain therein 
molecular aggregates or crystal nuclei; quenched from 
a fairly dilute melt with additional liquid carrier to a 
temperature substantially below the solution tempera- 
ture, about 30°C. below; 


from about 2 


to a temperature 
to about § about 
‘below. solution temperature then vigorously 
agit: while being cooled to a temperature substantial 
below (about 30°C.) the solution temperature. 


Dimensional stability or the resistance to slumping, 
particularly at elevated temperatures, is an important 


30 


property of a grease relating to the ability of the grease 
to stay in place during use. Slumping takes place ‘under 
gravity when the mass of the grease exceeds the ability 
of the fiber cross links of the gelling agent therein to 
support the structure. As the temperature increases the 
individual points contact supporting the mass become 
weaker, leading eventual collapse of the “scatfold- 
ing” supporting the grease and holc ling the oil therein. 


~a ~ 


Not only is the crystallization ( precipitation ) step 
important in determining the distribution of the gelling 
agent (soap) fibers but also other steps of the process 
involving aggregation of the fibers have considerable 
effect upon dimensional stability. Obviously, if the fiber 
bundles formed by aggt regation are not completely dis- 
persed by the shearing action during cooling or it only 
a relativ ely few large fibers have been formed in the crv- 
stallization step, there will be few contact points holding 
the entire grease mass together and greases of this type 
will slump very easily, Dimensional stability (slumping 
tendency) can be fairly well correlated with processing 
conditions and temperature (1.€., solution and quench 
temperature, expressed a “superheat’’ ) Slumping data 
for a range of * ssuperheat” temperatures are set forth 
in Table H below. The data show that only those samples 
prepared at the lower temperatures (small amount. of 
superheat), according to the teaching of the invention, re- 
sisted slumping at 110°C. 

The test used to evaluate slumping tendency is a simple 
modification of the well-known wheelbearing test. 100 
grams of grease is spread uniformly on the inside of a 
600 cc. beaker to give acy linder of grease approximately 
14” thick and 3” “high and placed about ‘4’ above the 
bottom of the beaker. The beaker containing the sample 
is placed in an oven at 110°C. for one hour and the ex- 
tent of slumping estimated from the proportion (per- 
centage ) of the bottom of the beaker covered by the 
grease. Bleeding can also be estimated in this test. 


TABLE 11 
Effect of Crystallization Temperatures on Static 
Bleeding and Dimensional Stability 


(6% lithium 12-hydroxystearate in mineral oil stirred from 
190 C. to 165 C.) 


ASTM 


Bleeding, Slump Super- Melt Quench Penetra- 
gmis./ 2 Test, beat” Temp., Temp., tion, 300 
weeks 110°C. Cc. Strokes 
0.1 pass .... 5 196 170 287 
0.1 do .... 6 199 168 300 
0.2 do .... 0 197 164 290 
0.2 5 196 299 
0.3 GO l 197 163 307 
0.3 do .... 197 172 296 
0.3 10 200 171 299 
GS 25 200 173 289 
.... 735 205 284 
OF 350 cone 205 171 312 
O.7 100 202 171 310 
O.7 .... 100 207 173 317 
1.7 2... 100 twig 200 01 
1.7 .... 100 28 ISS 320 


*Superheat: The sum of the temperatures in degrees centigrade 
above 165°C. for the quench temperature and above 196°C. tor 
the melt temperature. 
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When a gelling agent (e.g., lithium 12-hydroxystea- 
rate) is precipitated from its hot liquid carrier (e.g., 
mineral oil) solution, the resulting crystals usually have 
a tendency to aggregate into fairly large masses or 
clumps. Vhis results in a“ grainy” grease or gelling agent 
(soap)—lhiquid) carrier (oil) slurry having none of the 
properties of a grease. As pointed out hereinbefore, this 
tendency to form‘ “clumps” ¢ 
ing the ‘gelling agent from a dilute solution. In general, 


=~ 


can be lessened by crystalliz- 


however, it is necessary to subject the grease mixture to 
a shearing action in order to disperse and break up these 
crystal aggregates. The shearing can be carried out at 
room temperature but the energy required would be 
excessive. However, at a temperature somewhat below 
the solution temperature (e.g., for a lithium 12- hydroxy- 
stearate-mineral oil grease a temperature of between 
about 165°) and 195°C.) the crvstal bonds are much weak- 
er and a smooth erease can easily be prepared by stirring 
the hot slurry. The etfect of maximum stirring tempera- 
ture upon erease consistency is shown by Figure V, 
wherein a lithium 12-hvdroxystearate grease concen- 
trate was heated to about 200°C. and then portions were 
quenched with additional mineral oil to give greases 
containing 6°, and 7 » by w eight soap. Thereafter por- 
tions of these greases were rebested to certain selected 
temperatures and then stirred at 750 R.P.M. in a closed 
kettle while cooling to about 165°C. The various 
greases were then tested as to their consistency (ASTM 
penetration test—300 strokes) and the values noted were 
plotted against maximum stirring temperature, as illus- 
trated by Figure V. The increased effectiveness of stir- 
ring at higher temper rature up to solution temperature, 1s 
strikingly “evident therefrom. However, when the greases 
are reheated above the solution temperature, all the fibers 
(crystals) previously formed by quenching disappear and 
the subsequent recry stallization which takes place during 
the relatively slow cooling and stirring period leads to 
the formation of a rather coarse, grainy grease since a 
slow rate of cooling is conducive to the formation of 
very large fibers (crystals). 

It is pointed out that if stirring after reheating is 
stopped before the grease has cooled substantially be- 
low the solution temperature, Le., at least 15°C. below 
solution temperature, tiber reaggregation takes place so 
that high penetrtation values are obtained. Furthermore, if 
stirring of the grease is continued to room or pack- 
aging temperature, that is, to a temperature at least 
about 100 C. below solution temperature, a small amount 
of softening of the grease occurs due to the mechanical 
breakdown of the fiber structure of the grease. 

Bleeding resistance and dimensional stability are af- 
fected by maximum stirring temperatures to the extent 
that dispersion of the fibers is promoted by higher 
temperatures. For ex ample, fora6-— lithium 12- hy droxy- 
stearate-mineral oil grease, bleeding resistance improv ed 
when the maximum stirring temperature was increased to 
194 C. instead of 190°C. In general, the maximum stir- 
ring temperature should be slightly below between about 
preferably about 2 C. below the solution tem- 
perature. 

Although the practice of the invention and discussion 
of the various operational factors involved have been 
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EFFECT OF MAXIMUM STIRRING TEMPERATURE 
ON CONSISTENCY 


LITHIUM I2- HYDROXYSTEARATE SOAP IN MINERAL 
STIRRED TO 165°C AT TSO RPM 


G% LITHIUM SOAP 
1% 


STROLLS 


MIO 


CONSISTENCY ASTM PENETRATION 


180 
TEMPERATURE, “C 


FIG. WV 


illustrated with mineral oil base greases containing 
lithium 12-hydroxystearate as gelling agent (soap), the 
invention is applicable to other combinations of soaps 
and oils. The gelling agents used to form the grease may 
be soap of fatty ‘acids and or their glycerides. The 
saponifiable material may be higher fatty acids or mix- 
tures of the same having from 10 to 32 carbon atoms 
and they may be : saturated, unsaturated or polar- substi- 
tuted fatty acids, such as capric, laurie, myristic, palmitie, 
stearic, arachidic, behenic, lignoceric, myristoleic, pal- 
mitoleic, oleic, linoleic, ricinoleic, erucic acids, cotton- 
seed oil fatty acids, palm oil fatty acids, hydrogenated 
fish oil fatty acids, and their mixtures and/or their gly- 
cerides, such as lard, beef, rapeseed, palm, menhaden, 
herring oils, etc. Other acids may be included, among 
which are: acid produced by oxidation of petroleum oil 
and waxes, rosin acids, tall oil acids, abietic acids, includ- 
ing dehydroabietic acid and dihydroabietic acid; naph- 
thenic acids, petroleum sulfonic acids and the like. 


A particularly preferred class of saponifiable materials 
is he class of hydroxy fatty acids and their gly cerides, 


such as dimethyl hy droxy caprylic acids, dimethy! 
hydroxy capric acids, hydroxy physetoleic acid, ricinoleic 
acid, ricinelaidic acid, 12- hy droxy stearic acid, 9, 10-dihy- 
droxystearic acid, 4-hydroxypaliitic acid, linusic acid, 
sativic acid, lanoceric acid, dihydroxygadoleic, dihy- 
droxybehenic acid, quince-oil acid and the like. The pre- 
ferred hydroxy fatty acids are those in w hich the hy- 
droxy group Is at least 12 carbon atoms removed from 
the carboxyl group. Also, it is preferable to use hy- 
droxy fatty acids having at least 10 carbon atoms and 
up to about 32 carbon atoms and preferably those havi ing 
between 14 and 32 carbon atoms in the molecule. In- 
stead of using the free farty acids containing a hydroxy 
radical their gly cerides can be used, such as castor oil or 
hy drogenated castor oil or mixtures of free hydroxy 
fatty acids and their glycerides can be used. Mixtures of 
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95% of the 
production machinery 


at Nash Motors’ 
EI Segundo, California Plant 


Recentty, the El Segundo plant of Nash 
Motors replaced the 12 to 15 greases they 
were using with a single multi-purpose 
grease ... Shell Alvania. 

Here, as in many other plants, Shell Alvania 
Grease has made a vast difference. Immediate 
savings were made. The new lubricant cut 
the cost of handling many special greases. It 
reduced bookkeeping, inventory and overhead 

. offered more favorable bulk purchasing 
economies. In addition, Alvania reduced 
application equipment by 75°%. 

The real difference was in performance. 
Bearing failures and breakdown are now at an 
all-time low. Repair bills in one department 
were running hundreds of dollars before the 
change in lubricants. Now, with Shell Alvania 
Grease, this same department reports that 
repairs are practically non-existent. 


Here are some of the advantages 


1, 


5. 


of Shell Alvania Grease: 


Shell Alvania Grease flows freely in cold 
temperatures, yet will not run out of bear- 
ings under excessive heat. 


Ideal for wet, humid applications ... it 
resists water emulsification. 


Shell Alvania Grease has extremely high | 
oxidation stability. 


You'll find that Shell Alvania Grease ex- 
tends time between greasings .. . a s'ib- 
stantial saving in labor and grease. 


Simple inventory ... just the one g¢ease 
to stock and apply. 


Shell Alvania Grease can be the answer to a more efficient lubricating program in your 


plant. 


For further information write to Industrial Lubricants, Shell Oil Company, 


50 West 50th St., New York 20, N. Y.,—or 100 Bush St., San Francisco 6, California. 


SHELL ALVANIA GREASE 
The True (ndlustria/ Grease 
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hy droxy and non-hydroxy fatty acids can be used to 
form soaps for use in the invention. 


The saponifying agent used to make the soap may be 
alkaline acting metal ‘compounds of Li, Na, K, Cs, Ca, Sr, 
Ba, Cd, Zn, Pb and Co, and preferably tre oxides, hy- 
droxides and carbonates of the alkaline metals of valences 
from 1 to 3. Mixtures of soaps can be used and the soaps 
can be made in situ or pre-made soaps can be used to 
form the grease. Specific examples of preferred soaps and 
mixtures thereof are the alkali metal fatty acid soaps, 
such as lithium stearate, lithium hydroxystearate, lithium 
ricinoleate, lithium soap of hydrogenated fishoil fatty 
acids, lithium soap of mixed stearic and hydroxystearic 
acids, sodium stearate, sodium hy droxystearate, ‘sodium 
oleate, 
stearate, 


calcium 
calcium hydroxystearate, barium hydroxystea- 
rate, barium stearate, barium soap of mixed stearic and 
hydroxystearic acids, lithium soap of mixed oleic and 
hydroxystearic acids; sodium soap of mixed stearic and 
hvdroxystearic acids; barium soap of mixed stearic and 
oleic acids; lead ricinoleate; mixed soaps of lithium stea- 
rate and sodium stearate, mixed soaps of lithium hydroxy- 
stearate and sodium stearate, mixed soaps of lithium hy- 
droxystearate and calc.um stearate, etc. Amine soaps, such 
as triethanolamine oleate can be used in combination with 
metal soaps or as the only gelling agent. 


potassium oleate, potassium rosinate, 


Instead of using only soaps as the gelling agent, mix- 
tures of soaps and other gelling agents, such as organic 
or inorganic aerogels, silica aerogels, alumina aerogels, 


nvlon or cellulose fibers can be used in addition to the 
soap as the gelling agent. 

The soap content of grease compositions of this inven- 
tion may vary over wide limits between about 3 to 20 
and may be as high as 50°. by w eight. In practice, it is 
possible by choice of suitable grease-forming lubricant 
bases to manufacture satisfactory lubric ating greases con- 
taining only about 10°. or less by w eight of the soap mix- 
tures. Very satisfactory products are obtained with a 
total soap content of about 6°. to 8 by weight of the 
finished grease. 


The grease-forming lubricant bases used in preparing 
the greases of the present invention may vary widely in 
character and include mineral oil of wide v iscosity range, 
the range varying from about 100 SSU at 100° F. to 
about 2000 SSU at 100° F. The viscosity index of the 
oil can vary from below zero to about 90 or higher and 

can have an average molecular weight ranging from 
about 250 to about 900 or higher. It may be highly re- 
fined and solvent treated if desired by any known means. 
A preferred mineral oil is one w hich has a viscosity of 
300 to 700 SSU at 100°F., a viscosity index of from 40 to 
90, or even higher, and an average molecular weight of 
350 to 750. Instead of using straight mineral oil as the 
base, synthetic oils and lubricants may be substituted in 
part or wholly for the mineral oil. Among the synthetic 
lubricants which can be used are: polymerized olefins; 
polyalkylene glycols and their pertial or complete ethers 
and esters; organic esters, e.g., 2-ethyl-hexyl sebacate, 
diocty] phthalate, tri(ethy Ihexyl) phosphate; polymeric 
tetrahy drofuran; polvalkv1 silicone polymers, e.g., di- 
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alkylated aromatics, such as 
waxy lated naphthalenes, etc. Under some conditions of 
lubrication minor amounts of a fixed oil such as castor 
oil, lard oil, etc., may be admixed with the hydrocarbon 
oil and or synthetic oil used in making grease Composi- 
tions of this invention. 


methyl silicone poly mer; 


Particularly useful stabilizing agents for grease com- 
positions of this invention are the alkylene glycol and « 
alkylene thio glycol polymers, including their mixtures, 
as well as their monoester and/or ether derivatives. The 
alkylene glycol polymeric materials, also named poly- 
OX alkylene diols, can be represented by the following 


gener al structural formula: 


wherein m and n are the same or different integers in 
a given molecule and a is an integer. Preferably the 
polymeric alkylene glycols as represented by the above 
general formula should be such that the product of the 
factor a and the number of carbon atoms within the 
brackets should be at least 6 and more. 


The higher poly: alkylene glycols having between 2 and 


6 carbon atoms in the alky lene group are most etfective 
as additives of this invention and those containing the 
ethylene and propylene groups are preferred. The 
average molecular weight of the polyalkylene glycols 
may be from about 200 to about 7,000 and the preferred 
molecular weight being from about 600 to 6,000, it being 


understood that such “compositions are always mixtures 


molecular 


of various molecular of different 
weights. 
Io greases of this invention there may be added 


small amounts of other soaps or salts, generally In amounts 
2 for additional benefits. For example, there 


species 


of less than 2 
may be incorporated into sodium soap grease as described 
above a minor amount of aluminum soap or alkali and 
alkaline earth metal naphthenates, acetates, hydroxy- 
benzoate, alpha- hvdroxystearate, alpha- hydroxy propio- 
nate, beta-hydroxy propionate, gamma-hyvdroxy valerate, 
Ca salt of alkvIphenol- fort naldehy de condensation prod- 
uct, Zn dibutyidithiocarbamate, ete. 

\Mlinor amounts of oxidation inhibitors can be added 
to grease compositions of this invention with benefit, such 
as N-butv1 parapheny lene diamine. Also effective as ox- 
idation inhibitors are alpha or beta naphthy lamine, 
pheny1- alpha- or beta-naphthylamine, alpha- alpha or 
beta-beta dinaphthylamine, diphenylamine, tetramethy|- 
diamino- diphenylmethane, petroleum alkyl phenols, and 
2, phenol. 

Corrosion inhibitors \ hich are particularly applicable 
with compositions of this invention are N-primary 
amines containing at least 6 and more than 18 carbon 
atoms in the molecule such as hexylamine, octylamine, 
decylamine, dodecvlamine, octadecylamine, heterocyclic 
nitrogen-containing organic compounds such as alky | 
substituted oxazolines and oxazoline salts of fatty acids. 


Extreme pressure agents can be added to such greases 
and the preferred agents comprise esters of phosphorus 


LITHIUM-BASE 


MULTI-PURPOSE 


Makes 


NLUCIT 


All Single-Purpose Greases Obsolete 


Write for full details 


INTERNATIONAL 
LUBRICANT CORPORATION 


New Orleans, Louisiana 


Manufacturers of Quality Lubricants 


AVIATION @ INDUSTRIAL AUTOMOTIVE 
MARINE 
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acids such as triarvl- droxy-, alkyl-, aralkyl-phos- ———§l|{UBRICATE FOR SAFETY 


phates, thiophosphates, r phosphites, etc., neutral aro- 
matic sulfur compounds such as diarvl sulfides and poly- EVERY 1000 MILES 
sulfides, e.g., diphenyl sulfide, dic resol sulfide, dibenzv| 
sulfide, methyl butv1 diphenol sulfide, etc., diphenv1 
selenide and diselenide, dicresol selenide, and poly seie- ot 
nide, etc., sulfurized fatty oils or esters of fatty acids and : i 
monohydric alcohols, e.g., sperm oil, jojoba oil, etc., in 
which the sulfur is tightly bound, sulfurized long-chain 
olefins obtained by dehydre genation or cracking of wax; 
sulfurized phosphorized fatty oils, acids, esters, and ke- | 
tones, phosphorus acid esters havi ing sulfurized organic | 
radicals, such as esters of phosphoric or phosphorus acids \ poe || 
with hydroxy fatty acids, chlorinated hydrocarbons such 
as chlorinated paraftins aromatic hydrocarbons, terpenes, 
mineral lubricating oils, etc., or chlorinated esters of fatty 
acids containing the chlorine in positions other than the 
alpha position. 


} 
| 


Additional ingredients which can be added are anti- 
wear agents such as oil-soluble urea or thiourea deriva- 
tives, €.g., urethanes, allophanates carbazides, carbazones, 
etc.; or rubber, polyisobutylene, polyviny! esters, etc.; am 
viscosity index (V.1.) improvers such as polyisobutylene 
having a molecular weight above about 800, volatilized 


parafhn a polymerized esters of fatty "BUT, DARLING —/ ONLY WENT SHOPPING 


acids and monohy dric alcohols, etc.; oiliness agents such 


as stearic and oleic acids and pour point depressors such IN THE SERVICE STATION WHILE THEY 
as chlorinated naphthalene to further lower the pour LUBRICATED OUR CAR!” 


point of the lubricant base. 


... gives faster production 
with continuous processing 


VOTATOR* Grease-making Apparatus cooks 
and cools aluminum and lithium grease continu- 
ously on a 3-minute cycle and delivers ready for 
packaging. No pan-cooling is necessary, saving 
time and freeing valuable floor space. 

With this automatic equipment, processing is 
always under precise control. Thus moisture con- 
tent—important to luster and clarity—can be con- 
trolled exactly. A uniform product is assured at all 
times, and extra labor for reworking is avoided. 

You can improve the processing of many types 
of grease with VOTATOR Grease-making Appa- 
ratus. Write for complete information. The 
Girdler Company, Votator Div., Louisville 1, Ky. 


SVOTATOR. Trade Mart Reg. U.S. Pat. OF 


the GIRDLER Company, 


A DIVISION OF NATIONAL CYLINGER®R Gast COmMPaNY 


VOTATOR DIVISION 
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FOR 
RESISTANCE TO OXIDATION 
CONTROLLED END PRODUCT 
LIGHT COLOR 
UNIFORMITY 


INSIST ON FATTY ACIDS 


GROCO 54—DOUBLE PRESSED STEARIC ACID 


1.5—2.5 
Saponification Value 209—212 
Acid Value 208—211 
Mineral Acid 


' Write for our free booklet “Fatty Acids In Modern Industry.” 
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RESEARCH CHEMIST 


Permanent position in eastern research 
and development laboratory of estab- 
lished concern developing basically new 
crease formulation. Seeking man to work 
at project level. Opportunity for adv:nce- 
ment. Prefer three to five years experi- 
ence in formulation, testing, or manufac- 
ture of grease. Substantial salary and lib- 
eral company benefits. Please send com- 
plete resume of professional and educa- 


tional history. Box 109, NLGI Spokesman. 


LUBRICANT 


Whether it’s greasing junior’s 
racer, or a mighty locomotive, 
DEEP ROCK has greases and 
lubricants that fill the bill. Let 
DEEP ROCK’s ultra-modern re- 
fining facilities supply 
you today! 


DEEP ROCK 


CORPORATION 
Atlos Life Bldg. Tulsa, Oklahoma 
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HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 
Liquid Liquid Solid 
30% Ph 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


THe HARSHAW CHEMICAL ©°. 
1945 E. 97th Street + Cleveland 6, Ohio 
Branches In Principal Cities 


GREASE CHEMIST 


Permanent position in our research and 
development laboratory. Modern air-con- 
ditioned working conditions. Grease ex- 
perience preferred but not required. Op- 
portunity to work with other experi- 
enced grease chemists. Opportunity for 
advancement. Must locate in Kansas 
City. Please write furnishing professional 
and educational history along with sal- 
ary requirements to A. J. Daniel, presi- 
dent, Battenfeld Grease and Oil Corpor- 
ation, 3148 Roanoke Road, Kansas City, 
Missouri. 


DARLING & COMPANY 


4203 South Ashland Avenue + Chicayo 


ALL READERS OF 
“NLGI Spokesman” 
should ALSO read 


UBRICATION 

AN INDEPENDENT MONTHLY JOURNAL DEVOTED 
EXCLUSIVELY TO LUBRICANTS AND LUBRICATION 
ANNUAL SUBSCRIPTION $5.00 
Post free anywhere in the world 


JUST PUBLISHED 


Lubricant Testing” 
by E. G. Extis, B. Sc., F.1. Pet. 

This book describes the most recent develop- 

ments in testing technique, it introduces and 

illustrates methods for testing grease and oil 

hitherto unpublished in any book. The author 

is a leading British grease chemist. 232 pages 


«£6. 
Including free registered 


PRICE $6.00 mail anywhere in world 
You may remit by check or our 


| 
| 
| 
| 
| 
1 
| 


To Scientiric Pustications (G. B.) 
8 Walker Street 
Wellington, Shropshire, England 
Please send LUBRICATION for 
one year commencing with current issue 
C) Please senda copy of LUBRICANT TESTING 
Name 


| Address 
# 


[] Remittance for $_ enclosed 


Please bill me 
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NEW 
MEMBER 


Attapulgus Minerals & Chemicals Corp. Joins 


NLGI Welcomes 


New Associate Member 


is Attapulgus Minerals & Chemicals 
Corporation, Philadelphia, Pa. For 
many years it and a predecessor or- 
ganization, Attapulgus c lay Com- 
pany, have been prominent factors in 
the mining and manufacture of vari- 
ous fuller’s earth products used as ad- 
sorbents and refining media in the pe- 
troleum) industry and = industrial 
floor adsorbents. 


Grease Pilot Plant N’ STRANGER to the petroleum field 


Attapulgus operates extensive full- 
er’s earth mines at Attapulgus, Geor- 
gia, as well as research, development, 
process design and engineering lab- 
oratory facilities at Camden, N. J., 
Lakeland, Fla., N. M., and 
Hibbing, Minn. General offices are at 
210 West Washington Square, Phila- 
delphia. L. R. Streander is president, 
and David F. Lilienthal, former chair- 
man of the Atomic Energy Commis- 
sion, is chairman of the board. 


The latest of Attapulgus’ contribu- 
tions to a long record of service to 
petroleum industries has been the de- 
velopment of PERMAGEL, a new thick- 
ening agent for making multi-purpose 
greases. PERMAGEL is a pure, inorganic 
colloidal form of the mineral attapul- 
gite for which Attapulgus claims the 
ability to gel a wide range of petro- 
leum base oils and S\ nthetic lubricants. 


The company offers prospective 
users detailed technical information 
and samples of the material for labora- 
tory evaluation. Attapulgus also makes 
available complete pilot plant facili- 
ties for evaluation work on base oils. 
The initial unit of a plant for produc- 


tion of PERMAGEL is now being com- 
Attapulgus’ modern pilot plant for making multi-purpose Per- pleted, and the company expec ts to 
magel greases is installed in the Camden, N. J., laboratories of 5 chi 
the company. Here Attapulgus processes base oils from many initiate commercial shipments in Janu- 
jor oil P s. ary 1954. 
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N LG! Company 
Representative 


R. H. Hubbell, Jr... vice-president 
and manager of sales for Attapulgus 
Miinerals & 
Chemicals Cor- 
poration, has a 
professional ca- 
reer of 21 vears 
of considerable 
technical and 
sales experience. 

Mr. Hubbell 
was graduated 
from Massachu- 
setts Institute of 
Technology in 
1932, witha B.S. Hubbell, Jr. 
degree in chemical engineering. He 
joined Attapulgus Clay Company in 
the same vear in the capacity of lab- 
oratory technician, and since 
served in a number of important com- 
pany positions. Chronologically , these 
are laboratory director of the com- 
pany’s Fechnical Division, assistant 
sales manager, administrative assistant 
to the president, and manager of the 
Pechnical Division. He assumed his 
present duties in 1946. 

\MIr. Hubbell is a member of the 
American Petroleum Institute and 
has written several papers on lube oil 
percolation. 


NLGI Technical 
Committee Member 

Cc. O. Martin handles sales and 
technical services activities In connec- 
tion with 
MAGEL. A grad- 
uate of the Uni- 
versity of Penn- 
svlvania, from 
which he holds 
a degree in 
chemistrv, Mr. 
Martin has been 
closely associat- 
ed since 1948 
with laboratory 
developmentand 
application work Cc. O. Martin 
On PERMAGEL, particularly in the lu- 
bricating grease field. With commer- 
cial production of PERMAGEL sched- 
uled for the near future, Mr. Martin's 
considerable technical knowledge of 
the product and _ its applications 
should be very helpful to prospective 
users. 
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Every Operating Executive should 
know these Facts about Controlling 
Operating Costs with Centralized 
Lubricant Application Systems 


The outstanding contrast between the individual contact system 
of lubrication (oiler with oil can) and the modern centralized 


 gystem is a matter of ae the application of the type, 


quantity and time interval of the lubricant, which in turn, 
strongly influences machine down-time, labor and cost-saving. 
The centralized system refunds its cost over and over again as 
long as it is used, while all individual contact methods continue 
to increase in cost indefinitely. 

Here are many of the outstanding advantages of 

centralized lubrication. 


1. Prevents waste of lubricant. 
2. Reduces man-hours devoted to lubricant application to a very minimum. 
3. Reduces machine down-time for lubrication. 


4. Eliminates machine down-time for repairs due to bearing failure or faulty 
operation of worn parts resulting from inadequate lubrication. 


5. Increases productive rate and efficiency of machinery to a uniform 
maximum. 


6. Improves quality of product. 

7. Eliminates product spoilage from dripping of excessive lubricant. 

8. Reduces power requirements by eliminating friction—maintains power used 
consistent with work done. 

9. Eliminates personal injuries and corresponding compensation costs 
attributable to lubricant application. 


Apply the RIGHT LUBRICANT 


In the RIGHT QUANTITY 
At the RIGHT TIME 


Lincoln Centralized 
lubricant Appiication 
Systems are installed on 
presses and slicers at 
Cudahy brothers. 


LINCOLN ENGINEERING COMPANY 


Designers * Manufacturers * Lubricant Application Systems 


5702-30 NATURAL BRIDGE AVENUE, ST. LOUIS 20, MISSOURI 
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PEOPLE the 


Industry 


W. T. Meinert Promoted 
By Emery Industries 


Walter T. Meinert 


Emery Industries, Inc., announces 
the appointment of Walter T. Meinert 
to the position of assistant director of 
the development and service depart- 
ment. He has been a member of this 
department for the past four years, 
during which time he has been active 
in both the dev clopment of new prod- 
ucts and technical service activities 
concerning Emery’s line of fatty acids, 
plastici izers and textile products. 

\lr. Meinert received a B.S. degree 
in chemistry from St. Ambrose ‘Col- 


lege, Davenport, lowa, and an ALS. 
degree from The Institute of Textile 


Pechnology Charlottesville, Va. 

Currently he is a member of the 
American Chemical Society, Ameri- 
can Association of Textile Chemists 
and Colorists, and the American Oil 
Chemists Society. 


Estes Joins Emery Research 

Dr. R. G. Kadesch, research direc- 
tor, announces the appointment of Dr. 
R. Ray Fstes to the research staff of 
Emery Industries, Inc. Dr. Estes will 
be connected with the new chemicals 
department under the immediate di- 
rection of Dr. C. Goebels. 

Dr. Fstes comes to Emery from the 
University of Kentucky w here he has 
been assistant professor in chemistry 


and director of research for the past 
seven vears. Prior to that, he was as- 
sociated with Armour Laboratories, 
University of Texas and Emory Uni- 
versity. After receiving a B.S. Degree 
in chemistry at Berry ‘College in Ala- 
bama, Dr. Fstes obtained his MLS. 
Degree at Emory University and_ his 
Ph.D. in chemistry at the University 
of Texas. During the past several 
vears, he has been an active member 
of the American Chemical Society, 
Sigma Xi, and Phi Lambda Upsilon. 


OIIC Elects Brown 


As National Chairman 

Stewart Brown, public — relations 
manager of Standard Oil, Company of 
California, San Francisco, has been 
elected national chairman of the Oil 
Industry Information Committee for 
1954. 

Mr. Brown, on January 1, will suc- 
ceed Stanton k. Smith, president of 
Smith Oil & Refining Co., Rockford, 
Ill. He was elected unanimously at a 
recent meeting of the national com- 
mittee, which directs the industry- 
wide public relations program spon- 
sored by the American Petroleum In- 
stitute. 

Vice-chairmen elected are: 

Richard Rollins, secretary, The At- 
lantic Refining Co., Philadelphia, Pa.; 

W. R. Huber, general manager of 
retail sales, Gulf Oil Corp., Pittsburgh, 
Pa.; 

Douglas Campbell, public relations 
director, The Pure Oil Company, Chi- 
cago, Ill.; 

A. D. Eubank, division manager, 
Quaker Strate Oil & Refining Co., Kan- 
sas City. 

John S. Cooke, of the American Pe- 
troleum Institute, New York, was re- 
elected secretary. 

Concurrent with announcement of 
Mr. Brown's election, the committee 
also announced that one more meeting 
will be held this year, and four next 
vear, as follows: 


December 7-9, 1953, New York; 

March 8-10, 1954, Houston Texas; 

June 7-9, 1954, Chicago or De- 
troit, Mich.; 

September 8-10, Chicago, 

December 8-10, New York. 


W. E. Bridges Transferred 
By Swift & Company 


W. E. Bridges 


W. FE. Bridges has been transferred 
to Swift & Company’ s industrial oil 
department with headquarters at 
Hammond, Ind. He has been assigned 
to the sales staff and also will have 
charge of the company’s advertising 
campaign. 

Mr. Bridges is a graduate of Wash- 
ington University, “St. Louis, receiv- 
ing his degree in chemical engineering 
in 1949. Shortly after his graduation 
he joined the sales staff of Swift's in- 
dustrial oil department, filling sales as- 
signments in the Fast and Midwest. 
For the last two years he has been 
industrial oil sales representative in 
the Southwest, with headquarters in 
St. Louis. 


U. S. Steel Extends 
Parsons’ Responsibilities 


Responsibilities of Lewis M. Par- 
vice-president, United States 
Steel Corporation, Washington, D. C., 
have been extended to include the 
Philadelphia area, it was announced 
by David F. Austin, executive vice- 
president—commercial. 


sons, 


In commenting on Mr. Parsons’ ap- 
pointment, Mr. Austin said, “This new 
post is being created by United States 
Steel because of the increasing im- 
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portance of Philadelphia as a _ steel- 
producing and consuming area.” 

\lr. Parsons will maintain offices in 
both cities. 

Born in Philadelphia on January 9, 
1898, Mr. Parsons attended William 
Penn Charter Preparatory School and 
the University of Pennsylvania. Dur- 
ing World War I he served in the 
Navy, first on a destroyer and later 
as one of the first pilots in the flying 
corps. While in the service he attended 
the Massachusetts Institute of Tech- 
nology. 

At the end of his war service in 
1919, he became associated with the 
Bethlehem Steel Company, and in 
1936 he was made manager of sales 
in Philadelphia for that company. In 
1938, Mr. Parsons became vice-presi- 
dent and general manager of sales as 
well as a director and executive com- 
mittee member of Jones and Laughlin 
Steel Company in Pittsburgh. In 1945, 
he joined United States Steel as assist- 
ant to vice-president—sales in’ Wash- 
ington. 

During World War II Mr. Parsons 
was a member of the general advi- 
sory committee, steel division, of the 
War Production Board. 


Jones & Laughlin Adds 
C. K. Hubbard to Staff 


Chauncey kK. Hubbard, formerly 
vice-president of Rockwell Manufac- 
turing Company, has been named as- 
sistant to the general manager of the 
Container Division of Jones & Laugh- 
lin Steel Corporation, it was an- 
nounced by A. A. Archibald, director 
—special products services for 
Jones & Laughlin. 

Mir. Hubbard will make his head- 
quarters in the New York offices of 
the Container Division, 405 Lexington 
Avenue. This division, which manu- 
factures a variety of steel containers 
including drums, pails and galvanized 
ware, operates eight manufacturing 
plants throughout the United States. 

\lr. Hubbard was with Rockwell 
\lanufacturing Company from 1936 
to 1953 and with Mellon National 
Bank from 1929 to 1936. 

He is a graduate of Yale University, 
the Hotchkiss School and the Fessen- 
den School. He served with the U. S. 
Naval Reserve from 1942 to 1945. 
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R. A. Reinke Promoted 
To Technical Coordinator 


R. A. Reinke 


R. A. Reinke, superintendent of the 
Continental Oil Black Co., at West- 
lake, La., since 1951, has been pro- 
moted to technical coordinator of 
Continental Carbon Co., with head- 
quarters at 1400 West 10th Ave., Am- 
arillo, Texas. He will direct the com- 
pany ‘s Amarillo control and technical 
service laboratory and function as 
company liaison officer between plant 
production and sales. 

Mr. Reinke was graduated in 1939 
by University of ¢ chicago with a de- 
gree of B.S. in chemistry and pursued 
graduate work there. He became a 
chemist at Continental's Sunray, Tex- 
as, plant in 1944 and successively oc- 
cupied positions as assistant superin- 
tendent and superintendent of opera- 
tions both for channel and furnace 
type units. 


Van Atta Joins ASTM Staff 


The American Society for Testing 
Materials has announced the appoint- 
ment as special assistant, on the head- 
quarters staff, of Fred F. Van pte 
recently manager, Building Div., Car- 
olinas Branch, Associated General 
Contractors; and formerly acting sec- 
retary-treasurer of the American Con- 
crete Institute and editor of the ACI 
Journal. For the immediate future, 
Mr. Van Atta will concentrate his 


Laboratory 


improved 


and 


Automotive 
lubricants 


greases 
and 
cutting 


oils 


Penola 


Penola Oil Company 


15 WEST Sist STREET, 
NEW YORK 19,N. Y. 
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work on coordin: ating and extending 
the ASTM developmental and pro- 
motional activities, but special assign- 
ments will be made from time to time. 
In this work he ts reporting directly 
to ASTM Executive Secretary R. J. 
Painter. 

\ gr: aduate of Michigan State Col- 
leve, in civil engineering, and with 
service in the Coast and Geodetic 
Survey; Tennessee Valley Authority; 
and for several vears in the ot 
Engineers, U.S. Army, Mr. Van Atta 
brings excellent experience to help ad 
vance the work of ASTM involving 
standards and research in matertals. 


Lubrizol Promotes Baird, 
Two Others in Sales Division 

Announcement of three promotions 
in the sales division of The Lubrizol 
Corporation of Cleveland was made 
recently by F. Alex Nason, vice-presi- 
dent in charge of marketing. 

John FH. Baird has been promoted 
to assistant to the vice-presidents in 
charge of marketing and sales in the 
Cleveland office. William W. Schafer 
has been made Lubrizol’s midcontinent 
sales representative at ‘Tulsa, Okla., 


and Charles B. Collins has been made 
sales representative for the east cen- 
tral areas of the United States and 
Canada. 

\lr. Baird, who ts 44 vears old, 
born in McKeesport, Pa. He gradu- 


Was 


ated from Case Institute of TPech- 
nology in 1932, with a degree in me- 
chanical engineering and has been 


with Lubrizol since 1933. For the past 
1+ years, he has been in charge of 
sales for the company ’s midcontinent 
division in Tulsa, Okla. Mr. Baird is 
past chairman of the midcontinent sec- 
tion of the Society of Automotive 
Engineers, a member of the American 
Petroleum Institute and company rep- 
resentative to the National Lubricat- 
ing Grease Institute. 

Mr. Schafer, a Clevelander, is 28 
vears old, a graduate of Rollins Col- 
lege, Winter Park, Fla., with a B.S. 
degree. During World War IL, he 
served with the Infantry. He came to 
Lubrizol in 1950. 

\lr. Collins is 27 vears old, was 
born in Kansas City, Mo. He attended 
Princeton University where he studied 
aeronautical engineering. He was with 
the Air Force during World War II 
and came to Lubrizol in 1949. 


Socony-Vacuum Elects Siegel 
As Director and Executive 
—Middle East Affairs 


Robert Siegel, who started with the 
company as an office boy in 1920, and 
has been associated with’ foreign oil 
producing activities during most of 
his career, was elected a director and 
executive in charge of Middle East 
affairs of Socony-Vacuum Oil Com- 
pany, Inc. He fills a vacancy on the 
board of directors left by the death 
of Charies L. Harding. 

In November 1951, he became presi- 
dent of Socony-Vacuum Overseas 
Supply cones with headquarters 
at Fort Lee, N. J. He has resigned that 
position to ie his new responsi- 
bilities. The board of Socony-Vacuum 
Overseas Supply Company has elected 


A. C. Ingraham as Mr. Siegel’s suc- 
cessor. 

Mr. Siegel is a director of the 
Y.ALC.A. in Montclair, in which ca- 
pacity he is in charge of its world 


service campaign. He is a member of 


the American Institute of Mining and 
Metallurgical Engineers and is an as- 
sociate member of the Institute of Ra- 
dio Engineers. 


Lubricating grease manufac- 
turers know that top value 
and peak performance go 
hand-in-hand. That's why 
Malmstrom’s NIMCO brands are 
specified. N. I. Malmstrom — largest 
processors of wool fat and lanolin 
products — produce quality compo- 
nents for grease production. 


N. I. MALMSTROM « CO. 


America’s Largest Processor of Wool Fat and Lanolin 


147 Lombardy St., Brooklyn 22, N. Y. 
612 N. Michigan Ave., Chicago 11, Ill. 


Moisture 


Saponifiable 


Saponification No. 
Free Inorganic Acid 
lodine Value 


Softening Point 
% Sulfur 


COMMON DEGRAS 
NEUTRAL WOOL GREASE 


A small percentage of NIMCO Wool Grease 
Fatty Acids—naturally saturated fatty acids 
(free from rancidity)—gives your grease top 
stability, better performance. Write today 
for working sample. 


WOOL GREASE FATTY ACIDS 
Unsaponifiable (Wool Grease Alcohols) 


Free Fatty Acid (as oleic) 
Actual Free Fatty Acid Content 


Apparent Solidification Point (titre) 


43 


2% max. 

6% max. 

94% 

55-60% / 
90% 
120-130 

0.2% max. 
20-40 

Approx. 44 C. 
45-48 C. 
No corrosive sulfur 


A.O.C.S. Methods 
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Industry 


Shell Issues Booklet 
On Machine Tools 
And Their Lubrication 


An interesting history of the devel- 
opment of machine tools, a simple ex- 
planation of their mechanical aspects 
and an analysis of the role of lubri- 
cants in their maintenance and opera- 
tion are contained in a new illustrated 
booklet, “Machine Tools and Their 
Lubrication,” which has just been is- 
sued by Shell Oil C /ompany. 

It is the second number in the Vol- 
ume II series of the Panorama of Lu- 
brication booklets published by Shell, 
and was written to be of interest both 
to readers unfamiliar with machine 
tools and to experienced machinists. 

In making the booklet available free 
to technical institutions and interested 
persons in the machine tool and other 
heavy industires, Shell stresses that it 
is not a manual on machine tool lu- 
brication. Instead it is a comprehen- 
sive discussion of the fundamental 
factors found construction, 
operation and maintenance of modern 
machine tools, 

Three years preparation, the 
booklet required the collation and 
editing of material from hundreds of 
sources. It Contains many photographs 
and drawings in to depict 
graphically the functions of the vari- 
ous Components of machine tools and 
their lubricants. 

The booklet begins with ac- 
count of the dev elopment of machine 
tools. Then it shows how power is 
controlled and force is directed to 
shape metal by cutting and chipping, 
analyzes the factors that contribute to 
friction and wear and describes the 
roles of lubricants. 

In the latter connection, the booklet 
explains that perhaps the most im- 
portant function of the lubricant is as 
an actual mechanical part of a ma- 
chine tool—acting as a fluid shim, All- 
ing the clearance spaces that have to 
be allowed between moving paris— 
thus making possible the amazing pre- 
cision needed to turn out work ac- 
curate to a ten-thousandth of an inch, 
and even finer. 

In the next section, specific classes 
of machine tools are described; lathes, 
milling machines, grinders; drills, 


color 


NOVEMBER, 1953 


broaches and tapping machines, plan- 
ers, shapers and slotters and contour 
cutting machines. 

Hydraulically actuated devices for 
operating and controlling certaim ac- 
tions of machine tools, which have 
become increasingly important in re- 
cent years, are discussed separately. 
The booklet concludes with a section 
on the various types of lubricants and 
their application. 

Copies of the booklet may be ob- 
tained by writing Shell Oil C —e 
50 West 50th Street, New York 2 
N. Y., or 100 Bush Street, San Fron 
cisco, Calif. 


Texaco Designed Train 
Permits Uniform Burning 

An automatic microcombustion 
train for carbon and hy drogen deter- 
minations, which permits uniform 
burning of a sample and frees the op- 
erator for other laboratory work, has 
been designed and built by the Bea- 
con Laboratories of The Texas Com- 
pany. 

Chemist Ervin Stehr designed the 
apparatus which embodies an auto- 
matic mechanism to advance the small 
electric furnace at a rate determined 
by the progress of the combustion. 
The design of the train also prov ides 
for the adjustment of different units in 
the system and permits setting up vari- 
ous determinations with the same 
basic equipment, 

The development of the automatic 
train has enabled Texaco, a pioneer in 
the use of micro techniques, to. step 
up its volume of analyses, and has 
added to the efficiency of the micro- 
chemical proc edures carried out at the 
main research center of The Texas 
ompany. 

Phe Beacon Laboratories first ap- 
plied microchemical methods about 18 
vears ago. During its early work with 
micro samples, Texaco had very little 
equipment and none of the trains it 
uses today. Now micro methods are 
used to determine all the elements in 
organic compounds. 

Besides providing a valuable re- 
search tool in product development, 
microchemistry has added significant- 
lv to the company’s tec hnical services, 
according to research officials. 


API Action Will Affect 
Thousands of Contracts 

In an action that will affect thou- 
sands of contracts, the American Pe- 
troleum Institute announced that it is 
withdrawing its approval of the Na- 
tional Standard Petroleum Oil Tables 
issued in 1936. 

Phe institute said that the American 
Society for Testing Materials and the 
Institute of Petroleum have published 
a volume of recalculated and extended 
Petroleum Measurement Tables, and 
that it is endorsing these as the new 
national standards. 

Approval of the change was voted 
by the executive committee of the 
API board of directors ata meeting in 
White Sulphur Springs, W. Va. The 
action was taken at this time to give 
the industry as much advance notice 
as possible for substitution of the 
tables in regulations, tariffs and con- 
tracts. 

The full text of the API resolution 
states: 

“Whereas, The National Standard 
Petroleum Oil Tables (National Bur- 
eau of Standards Circular C410, March 
4+, 1936) bears statement of its ap- 
proval by the American Petroleum In- 
stitute and the American Society for 
Testing Materials, and ; 

“Whereas, The American Society 
for Testing Materials in cooperation 
with The Institute of Petroleum has 
published a volume of recalculated and 
extended AST M-IP Petroleum Meas- 
urement Tables (ASTM Designation: 
11250, IP Designation: 200) which 
has been recommended for approval 
in lieu of National Standard Petroleum 
Oil Tables, and 

“Whereas, the substitution of the 
ASTM-IP tables for the NBS-C410 
tables in regulations, tariffs and con- 
tracts will require a substantial period 
of time, 

“Now, therefore be it resolved by 
the Executive Committee of the Board 
of Directors that the American Petro- 
leum Institute shall withdraw its ap- 
proval of The National Standard Pe- 
troleum Oil Tables (C410) and shall 
approve ASTM-IP Petroleum Meas- 
urement Tables (ASTM Designation: 
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191250, IP Designation: 200) and shall 
recommend that. official regulations 
and contracts should be changed ac- 
cordingly on January 1, 1954, or as 
soon as practicable thereafter, with the 
understanding that the ASTM-IP Pe- 
troleum Measurement Tables shall be- 
1, 1954 in 
all cases where official regulations or 


come effective on January 
contracts do not provide otherwise.” 


Alemite Illustrates 
Automatic Lubrication 


How automatically to lubricate en- 


tire lines—trolley wheels, 


and 


conveyor 


chains, drives, carriers rollers- 
without stopping the line, thus elim- 
lubrication, 


lubri- 


inating shutdowns for 


work: spoilage and hazards of 
cation is illustrated in a new catalog 
sheet distributed by the Alemite Di- 
vision of Stewart-Warner Corpora- 
tion. 

The utilization of Alemite’s 
three’ in industrial lubrication—con- 
veyor trolley wheel lubricator, Accu- 
meter centralized lubrication and oil 
mist all fully automatic—helps insure 


“big 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


economic and dependable lubrication 
of entire lines. 

The conveyor trolley wheel — 
cator goes to work at the flick of a 
switch and lubricates every w hee! on 
both sides of the track, delivering an 
exact, measured amount of lubricant 
to each wheel. One filling of the con- 
tainer provides 25,600 shots of oil or 
grease, enough for approximately four 
miles of track. 

Alemite’s Accumeter centralized lu- 
brication S\ stem protects main drives 
and motors by delivering at selected 
time intervals a measured filrered shot 
of fresh lubricant, flushing out dirty, 
worn grease. The Accumeter valves 
are located on or near bearings of 
main drives, motors or other assem- 
blies and are fed lubricant through 
tubing from an inlet block pump 
located conveniently at floor level. 


Chains, pendants and ‘other convev- 
r parts—formerly difficult to lubri- 
cate—can now have time-saving, fully 
automatic lubrication with Alemite 
Oil Mist. This system atomizes oil into 
mist—distributes it through tubing to 
bearings—bathes all surfaces with a 
cool film of clean oil. 

It goes wherever needed—to groups 
of bearings, slides, chains or gears. 
The oil mist system reduces oil con- 
sumption up to 90 per cent, while 
at the same time the air flow through 
the bearings prevents infiltration of 
dirt. 


Baker Adds Sales Office 

On September Ist, The Baker Castor 
Oil Company opened a new sales of- 
fice at 640 Gilman Street, Berkeley, 
Calif. In making the announcement, 
H. H. Fritts, vice-president of the 
company, stated that Marvin C. Ras- 
mussen would be in charge and would 


service all accounts in the bay area 
from the new office. For two vears 
prior to joining Baker he was em- 


ploy ed as a technical service engineer 
in the Research and Development Di- 
vision of S.C. Johnson & Son, Inc. 
\lr. Rasmussen is a member of the 
Golden Gate Production Club and of 
the Northern California Rubber 
( iroup, 

Warehouse stocks of Baker prod- 
ucts will be maintained at Hawxhurst 
& Company, Second and Gilman 
Streets, Berkeley 10, Calif. and at W. 
R. Grace & Co., Second and Berrv 
Streets, San Francisco. 


Emery Industries Expands 
Dimer Acid Production 


To meet the rapidly increasing de- 
mana for dimer acid in a variety of 
uses, T.mery Industries, Inc., Cincin- 
nati, announces an expansion in facili- 
ties for producing this unusual long- 
chain dibasic acid. 

At the same time, improvements in 
processing methods will produce a 
lighter colored product. According to 
Emery’s evaluation against current 
production, all other characteristics 
of the improved product will remain 
unchanged. 

According to Robert F. Brown, 
sales manager of Fmery’s Chemical 
Division, a new production will be 
designated “Empol 1022 Polymerized 
Fatty Acid’—to avoid possible con- 
fusion with other unrelated “dimers.” 

Full-scale production of Empol 1022 
is anticipated for “! in December. 
Shortly thereafter, Empol 1022 will 
replace completely the present Emery 
955 Dimer Acid. 

Limited quantities of Empol 1022 
are now available for experimental 
work. 


General Mills Moves 
A Sales Department 


The chemical products sales depart- 
ment of General Mills’ Chemical Di- 
vision moved from Minneapolis, 
Minn., to Kankakee, IIl., it was an- 
nounced by Sewall D. Andrews, Jr., 
general manager of the division. 

The move is expected to provide 
more efficient and accurate Customer 
sales service, Mr. Andrews said. 

Manager of Kankakee operations 1s 
W. B. Brown. Abner C. Hopkins, Jr., 
is director of chemical sales. Mr. Hop- 
kins will be assisted by M.S. Herban, 
S. J. Murphy and W. S. Mitchell, who 
have been appointed managers of tech- 
nical sales and service for Eastern, 
Central and Western districts respec- 
tively. 


Purchase of all raw materials will 
be handled at the new office, under 
the direction of L. C. Young. This is 


designed to further consolidate total 
plant activity and improve service to 
customers, Andrews pointed out. In- 
quiries relating to the sale of chemi- 
cal products, however, Mr. Andrews 
said, should continue to be directed 
to chemical division sales representa- 
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METASAP* ALUMINUM STEARATES 
make specialty greases 6 WAYS BETTER 


Whether you're making black oil greases or clear lubricants, 1. more stable at high temperatures 

you ll find the use of Metasap Aluminum Stearates will solve 

your manufacturing problems, cut costs, give you a better 

finished product. Check these Metasap grease bases for eco- 2. more water-repellent 

»nomical production of lubricants with any desired body: 

METASAP 598—high gel type for use where high yields are of 3. more resistant to centrifugal action 
paramount importance. 

METASAP 537 — produces a high gel for clear, transparent greases 
with good lubricating stability. 

METASAP GM —gives a medium heavy gel where smoothness is of 
prime importance. 5. wider in applicability 

METAVIS 540—can be used with wide range of mineral oils; pro- 


duces semifluid, adhesive-type lubricant known as . 
castor machine oil; highly economical. 6. more economical 


4. smoother in texture 


Samples are available for experimental work. Our research and technical staff 
will be glad to help you select the correct base for any given oil, or achieve 
any desired effect in a finished grease through use of proper soap mixtures. 


METASAP CHEMICAL COMPANY, Harrison, N. J. 


*Rep. U. S. Pet. OF. Branches: CHICAGO « BOSTON « CEDARTOWN, GA. « RICHMOND, CALIF. 
Stocks at: Cleveland, Ohio; Louisville, Ky.; los Angeles, Cal.; Portland, Ore.; 
Spokane and Seattle, Wash. 
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To Keep Your 
Machines Running 
at Peak Capacity 


SOCONY-VACUUM 
OFFERS YOU— 


@A complete line of proved 
quality oils and greases. 


@ The services of its staff 
of Lubrication Engineers— 
largest in industry. 


@ The complete facilities of 
its Research Laboratories. 


@ Its Lubrication Knowledge 
—acquired through 86 
years of experience. 


SOCONY-VACUUM 


SOCONY-VACUUM OIL CO., INC. 


makers of 
Gargoyle Industrial Oils and Greases 


PETROLEUM SULFONATES 


FOR 


GREASE MAKING 


Always uniform, always high in 
quality, Penn-Drake Petrosuls have 
many properties useful to the grease 
maker. In addition to supplying 
regular products,.we 
will work with you 
in developing spe- 
cial sulfonates of 
calcium, barium and 
other metals. 


tives Who maintain offices in all prin- 
cipal cities. 

General Mills’ chemical plant at 
Kankakee produces a complete line of 
fractionally distilled fatty acids, modi- 
fied fatty acids and oils, and a series 
of polyamide resin materials. These 
products are utilized by the paint and 
varnish, soap, rubber, mining, cosme- 
tic, paper and other industries, as basic 
raw materials. In addition, the Kan- 
kakee plant manufactures fatty ni- 
triles and amines. 

Sales of refined soybean oil and soy- 
bean oil meal products, produced at 
the company’s plants in Belmond, 
lowa, and Rossford, Ohio, will con- 
tinue to be handled by the Minneapo- 
lis headquarters office. 


Nickerson Emphasizes 
Human Values in Talk 

‘The job of management is in the 
most fundamental sense the job of 
developing people,” Albert L. Nicker- 
son, vice- president and director in 
charge of foreign trade of Socony- 
Vacuum Oil C jompany, Inc., said here 
in a talk to a conference of business- 
men and educators. The meeting, 
sponsored by the ¢ ollege FE nglish As- 
sociation and held at the C corning Glass 
Center, has as its theme “Business and 
the Liberal Arts: An Exchange.” 

Management, Mr. Nickerson con- 
tinued, must utilize its investment in 
manpower as fully as it must utilize 
its Investment in phy sical facilities and 
p rocesses. 

“Any policy based on laissez-faire 
survival of the fittest is,” he declared, 
“by any measure inadequate and 
therefore dangerous.” Mr. Nickerson, 
speaking on “Business and Human 
Values” on the second day of the 
three-day institute, was the feature 
speaker ata panel moderated by Wil- 
liam G. Caples, vice-president of In- 
land Steel Company. 

“The overriding problems of busi- 
ness in the years to come,” Mr. Nick- 
erson asserted, “will be those centering 
around human relations and human 
values. We must continue to raise the 
standard of living in a world whose 
population is growing  prodigiously 
and, by means of this standard, to 
preserve and enlarge further the free- 
dom of the individual.” 

The speaker declared that the 
world now can have, for the first time 


in history, a high standard of culture 
based not on exploitation of human 
beings, but rather on exploitation of 
machines and the production of me- 
chanical horsepower, with a conse- 
quent elevation of human dignity. 
This and other of our achievements, 
he added, are those of “free men in 
a free society, increasingly enlightened 
by a rapidly developing free educa- 
tional system and able to attain our 
individual capacities in free-enter- 
prise economy. 

“No business can or should long en- 
dure that does not make a profit,” he 
asserted. “Business losses are a_ free 
society's thumbs-down on companies 
that fail to earn the right to survive. 
In the long run, the public pays for 
inefficiencies and uneconomic prac- 
tices. It is only the profit system 
which can effectiv ely encourage efti- 
clent and economic practices and 
eliminate inefficient and uneconomic 
practices.” 

Mr. Nickerson made a plea’ for 
humanistic education for students ma- 
joring in technical fields as well as 
for those studying liberal arts. 

“Our business system, indeed our 
whole scheme of contemporary Amer- 
ican lite,” he said, “require the educa- 
tion of young men and women of 
moral stamina who can think and who 
can discriminate among values. Sci- 
ence’s dimensions seldom, if ever, at- 
tain to the level of moral values. If 
we receive from the schools and col- 
leges people whose experience is trun- 
cated by a lack in these wider dimen- 
sions, we may end up with businesses 
statfed by men inadequate to deal with 
the social and economic problems with 
which they are sure to be faced.” 


ASTM Offers Reprints 


American Society for Testing Ma- 
terials announces the availability of 
reprinted copies of the * ‘Review of 
ASTM. Research,” as published in the 
December 1952 and January and Feb- 
ruary 1953 ASTM Bulletins. 

This material, prepared by the 
ASTM Administrative Committee on 
Research, summarizes the work of 
the various technical committees of 
the society as of May 1953. 

Copies of this 22-page pamphlet 
are available, without charge, at 
ASTM Headquarters, 1916 Race 
Street, Philadelphia 3, Pa. 
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Grease Reproducibility ! 


Grease-makers, this good news is about Permagel— 
Attapulgus’ new thickening agent for making high quality, 
multi-purpose greases. The constant uniformity of Permagel’s 
pure, inorganic, insoluble needle-like particles means 

that in grease manufacture uniform gel networks can be 
produced, day-in, day-out. What's more, ideal particle size 
and shape of Permagel are inherent characteristics — 


do not have to be made by costly controlled processing. 


Whether your grease production method is continuous or 
batch, Permagel offers you grease reproducibility. You'll do 
well to use Permagel for many other reasons, too. 

For example . . . its needle-like particles give greases which 
remain stable under a wide variety of operating conditions . . . 
Permagel greases are unusually tough in high shear service, 
have excellent low temperature pumpability, resist 


washout by water and show outstanding bearing performance. 


Put these many advantages of Permagel to work in your 
grease products! We'll be glad to send you a free sampie of 
Permagel for evaluation, together with our new 
information-filled Bulletin P-53. We're also prepared to 
process samples of your base oils in our modern grease pilot 


plant, should you desire. May we be of service? 


ATTAPULGUS Minerals & Chemicals Corporation 


DEPARTMENT 


210 WEST WASHINGTON SQUARE, PHILADELPHIA 5, PA. PE AGEL 


SEE OUR EXHIBIT—Space S-57, 24th Exposition of Chemical Industries, Philadelphia, November 30—December 5. 
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it will pay to specify one of the 
BIG 4 in oil and fat chemicals 


An ideal lubricant by itself 
or in combination with 
other oils. Used in sulfurized, 
sulfonated, and emulsified 
forms in the lubrication, 
metalworking, leather tan- 
ning, textile and paint 
industries. Excellent as a 
rust preventive 


Hydnofol Glycerides 


Twelve specific types of pure 
hydrogenated triglycerides 
made from animal fats, 
marine oils, and vegetable 
oils, including Castor Oil. 
Highest quality; free from 
impurities. Absolute con- 
trolled uniformity. Resist 
oxidation and decomposi- 
tion during processing or 
if stored for a long period. 


ADOL Fathi, 


Mixtures of pure alcohols 
available in both saturated 
(ceytl or stearyl) and un- 
saturated. Made to exacting 
Specifications, ADOLS can 
now be shipped in large 
quantities. Eight types 
available. 


Hydrofol Fatly Acide BULLETINS 


Distilled and fractionated ON THE “BIG 4” 
to give you any one of . i HYDROFOL PRODUCTS 
fifteen different types of 

hydrogenated fatty acids 

made from animal fats, 

marine oils, and vegetable 

oils, including Castor Oil. 

HYDROFOL FATTY ACIDS 

improve quality and uni- 

formity of your products. 

Types available with Iodine 

value as low as 1.0 max. 


All available in Tank Cars, 
Carloads or Less Carloads 
PRODUCED IN ANY QUANTITY...SAMPLES TO SHIPLOADS 


* Cleveland 2, Ohio 


Global Grease Developed 
~ The Texas Company 


“global grease” which performs 
iden in desert or arctic opera- 
tions has been dev eloped by The 
Texas Company research laboratories 
for use in military vehicles. 

Known as Texaco All Temp 
Grease, the new lubricant contributes 
to the solution of a difficult logistics 
problem. This problem can best be 
demonstrated by citing the case of a 
vehicle which might have to be flown 
from a desert military post to an in- 
stallation where sub-zero tempera- 
tures are normal. 

In times past it has been necessary 
to completely relubricate the vehicle. 
This meant ordering, storing, trans- 
porting and applying a large variety 
of greases. Texaco All Temp helps to 
eliminate this logistics problem with a 
lubricant which efficiently lubricates 
vehicle bearings in ambient tempera- 
tures ranging from minus 65 degrees 
(F) to plus 125 degrees (F). 


This new grease possesses the fol- 
lowing characteristics: good low tem- 
perature operation, excellent shear 
stability which prevents leakage in 
tropic heat, high oxidation resistance 
which imparts long life, good rust and 
corrosion protection for metal parts, 
and the capicity to perform even 
when contaminated with water. 


‘Ten Trails to Sales’ 


All of the ten trails to sales, fol- 
lowed by successful salesmen, are in- 
terestingly and clearly mapped in a 
newly published book by that name— 
Ten Trails to Sales—just announced by 
Lloy d R. Wolfe, Publisher. 


Authored by Fred De Armond, na- 
tionally know n business consultant and 
famous for his many books and maga- 
zine articles on selling and sales train- 
ing, Ten Trails to Sales is the summa- 
tion of his broad and analytical back- 
ground—it contains the theories of 
profitable selling, as well as time-tested 
practical applications. 

Says Mr. De Armond, 

“A sale is ay half made before 
you even stand in front of the buyer 
. For that reason, four of these 

Ten Trails to Sales relate entirely to 

preparation and the other six to 

those things which good salesmen 
do and sav--in actual landing of the 
order 
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Of the three requirement for suc- 
cess in selling—a good product, seeing 
enough buyers and asking tor the or- 
der—Mr. De Armond has concluded 
that “asking buyers in the night way to 
buy what vou are selling, adding head 
work to leg work” is most important. 

Thus, Mr. De Armond, an exper- 
ienced former salesman and sales man- 
ager, forcefully charts a successful 
selling technique. He guides the sales- 
man along the successive trails—point- 
ing out the rough spots, new twists 
and angles; the peaks and vallevs—but 
with an eve constantly on the ultimate 
objective—vetting the prospect's name 
on the dotted line. 

Ten Trails to Sales is a proven 
course for the “tenderfoot” and an 
indispensable refresher for the “old- 
timer.” No matter what his line—mer- 
chandise or tangible or in- 
tangible—every man expected to doa 
selling job can learn from Mr. De 
Armond’s book. Its pages are filled 
with valuable pointers, case histories, 
applied psychology and practical 
methods—simply, forcefully presented 
and interestingly illustr ated, 


service, 


Fen Trails to Sales will appeal as a 
reference to salesmen and executives 
directly or remotely in contact ith 
customers and prospects. 


Technical Bulletin Offered 
By Monsanto Chemical Co. 
Procedures for obt: aining a variety 
of surface active end products from 
the sulfonation of alkyl benzene are 
contained in a technical bulletin just 
published by the Phosphate Division 
of Monsanto Chemical © company. 


Monsanto's alkyl benzene ts speci- 
tically produced for use as an inter- 
mediate for a variety of concentra- 
tions of alkyl aryl sulfonate type de- 
tergents and wetting agents. 

Batch ty pe manufacturing proce- 
dures are outlined for producing ac- 
tive sulfonates ranging from 40_ per 
cent to as high as 8&8 per cent active. 
Phe bulletin points out that these 
alkyl aryl sulfonates produced from 
Monsanto’s alkyl benzene be 
modified with inorganic phosphates 
to obtain’ desired end-property re- 
sults. 


As a further aid to the processor in 
this field, the bulletin outlines analy- 
tical procedures for the usual general 
property determine color, 
water content, per cent of sodium 
sulfate and per cent of active content. 


tests to 


Copies of the technical bulletin, as 
well as more detailed information on 
either batch type or continuous proc- 
essing of alkyl benzene, can be ob- 
tained from Phosphate Division, Mon- 
santo Chemical Company, St. Louis 4, 


Mo. 


Continental Can Consolidates 


Betnar and Shellmar 

Continental Can Company's two re- 
cent acquisitions, the Benjamin C. Bet- 
ner Company and Shellmar Products 
Corp., have been consolidated into the 
company’s new Shellmar Betner Flexi- 
ble Packaging Division. 

Benjamin C. Betner Jr., will be in 
charge of operations for the new di- 
vision, with headquarters in Mc. Ver- 
non, Ohio, former main office of Shell- 
mar. 


from Sinclair Research 
come proven lubricants 
——_ for all applications 


TURBINES 

STEAM ENGINES 

DIESEL ENGINES 

METAL WORKING 

PLANT MACHINERY 
CONSTRUCTION MACHINERY 
AUTOMOTIVE EQUIPMENT 


Sinclair’s Research Laboratory, Harvey, Illinois, is 
dedicated to developing new products and improving the 
quality of existing products. From this famous 
laboratory come the Sinclair lubricants which, today, are 
answering many of the problems of lubrication 

engineers in all branches of industry. A letter to Sinclair 
may bring the solution to your lubrication problem. 


NOVEMBER, 1953 


SINCLAIR 
REFINING 
COMPANY 


a 600 FIFTH AVENUE. NEW YORK 20 WN Y 
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NOVEMBER, 1953 
29- American Society of Mechani- 
Dec.4 cal I ngineers | annual meeting ), 
Statler Hotel, New York, N. x. 


Twenty-fourth F xposition of 
§ Chemical Industries, Commer- 
cial Museum & Convention 


Hall, Philadelphia, Pa. 


30)- 
Dec. 


DECEMBER, 1953 


7-9 Oil Industry Information Com- 


mittee, Waldorf-Astoria, New 
York, NX, 

13-16 American Inst. of Chemical En- 
gineers (annual meeting ) Jet- 
ferson Hotel, St. Louis, Vo. 

JANUARY, 1954 

11-15 Society of Automotive Engi- 
neers (annual meeting and en- 


gincering display ), Sheraton- 
Cadillac and Statler Hotels, De- 
troit, Mich. 


FEBRUARY, 1954 

8-10 Missourt Petroleum Assn. (an- 
nual convention), Chase Hotel, 
St. Louis, Mo. 


American Petroleum Institute 
(Lubrication Committee), Sher- 
aton-Cadillac Hotel, Detroit, 
Mich. 


7-18 lowa Independent Oil Jobbers 
Assn., Fort Des Moines Hotel, 
Des Moines, lowa. 


MARCH, 1954 
American S¢ 
Materials (spring 
Shoreham Hotel, 


Society of Automotive 
neers (national passenger 
body, and materials 
Hotel Statler, 
gan. 


1§-17 


for Testing 
meeting ), 
Ww ashington, 


Engi- 

car, 
meeting ), 
Detroit, Michi- 


American Petroleum: Institute 
(Division of Production, South- 
western District), Rice Hotel, 
Houston, Vex. 


8-10 American Inst. of Chemical Fn- 
gineers, Statler Hotel, Wash- 


ington, 
Fexas Oil Jobbers Assn. (an- 


nual convention exhibit), Baker 
Horel, Dallas, Texas. 


8-10 


16-18 Ohio 


7-19 


Petroleum Marketers 
Assn. (annual convention and 
marketing exposition ), Deshler- 
Hilton Hotel, Columbus, Ohio. 
American Petroleum Institute 
(Division of Production, Mid- 
Continent District), Skirvin Ho- 
tel, Oklahoma City, Okla. 


Lubricate for Safety by 1; 1,600 Miles 


~ 


“WOT D'YA MEAN FIVE 
LUBE JOBS...4%6.50?" 


APRIL, 1954 


$_7 


14-16 


American Society of Lubrica- 
tion Engineers, Netherland- 
Plaza Hotel, Cincinnati, Ohio. 
American Petroleum Institute 
(division of production, Rocky 
Mountain district), Townsend 
Hotel, Casper, 


Society of Automotive Engi- 
neers (national aeronautical 
meeting, aircraft engineering 
display, and aircraft production 
forum), Hotel Statler, New 
York, N. Y. 

National Petroleum Assn. (51st 
semi-annual meeting), Cleve- 
land Hotel, Cleveland, Ohio. 


MAY, 1954 


2-4 Independent Petroleum Assn. of 
America (midyear meeting), 
Cosmopolitan Horel, Denver, 
Colo. 


American Petroleum 
(Lubrication Committee 
top Lodge, Skytop, Pa. 


Institute 
), Sky- 


American Petroleum Institute 
(safety & fire protection com- 
mittees, midyear meeting), 
Chase-Park Plaza, St. Louis, Mo. 


American Petroleum Institute 
(division of production, Pa- 
cific Coast district), Statler 
Hotel, Los Angeles, Calif. 


American Petroleum Institute 
(Division of ‘Pransportation, 
Products Pipe Line Confer- 
ence), Warwick Hotel, Phila- 
delphia, Pa. 


1O-12 


Institute 
\lid- 
I lorel 


American Petroleum 
(Division of Refining, 
vear Meeting), Rice 
Houston, Vexas. 


10-13 


American Inst. of Chemical Fn- 
gineers, Springtield, Mass. 


16-19 


17-18 Finpire State Petroleum Assn., 


Roosevelt Horel, New York, 
N.Y. 

American Petroleum Institute 
(Division of Marketing, Mid- 


year Meeting), Cosmopolitan 
Hotel, Denver, Colo. 
24-25 Packaging Institute: (petroleum 
packaging committee), Cleve- 
land, Ohio. 
American Petroleum Institute 
Junes (division of production, mid- 
vear committee conference), 
San Francisco, Calif. 


31- 


JUNE, 1954 


6-11 Society of Automotive Engi- 
neers (summer meeting ), The 
Ambassador Ritz-Carlton 
Hotels, Atlantic City, N. J. 

13-18 American Society for ‘Testing 

Materials (annual meetung and 

exhibits), Sherman Hotel, Chi- 

cago, Il. 

American Petroleum Institute 

(Division of Production, East- 

ern District), Greenbrier Hotel, 

White Sulphur Springs, W. Va. 
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phase 3--Pilot plant operations 
of an exclusive lithium process 


by Foote, 


The end of construction and the beginning — 
of full production ore near ot hand. Quan: phase NC 
tities of lithium hydroxide are now being 
shipped from Foote’s new 
plant at Sunbright, Vo." 


1 Continuing Foote 1 
search... finding new and improved 
“uses for ‘lithium chemicals. 


COMPANY 


A Stee 
Ores 
FOOTE MINERAL COMPANY ond Chemcois 
402 Eighteen W. Chelten Building; Philadelphia 44, Pa. 
RESEARCH LABORATORIES: Berwyn, Pa. 
PLANTS: Exton, Pa.; Kings Mounta'n, N.C.; Sunbright, Va 


approaching full production, you can now 
» 


For the Economical 
Production of 
Uniform Greases 


STRATCO 


Reg. U. S. Pat. Off. 


ENGINEERED and EQUIPPED 
GREASE PLANTS 


Stratco installations revolutionize grease 


making . .. and provide an easier, more 


economical method of producing uni- 


form greases. 


Progressive manufacturers have built 
modern Stratco plants—some in service 


since 1929. If yours is not one of them, let 


Soap and Grease Contactors us show you how it can be modernized, 


Process Kettles possibly using much of your present , 


Oil Circulation Heaters equipment. 


Specialized Engineering Services 


STRATFORD ENGINEERING 


Corporation 
Dierks Bldg. PETROLEUM REFINING ENGINEERS Kansas City 6, Mo. 
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